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Abstract 


These  Guidelines  are  intended  to  assist  municipalities  and  others  in  the  design  and  implementation 
of  household  hazardous  waste  collection  programs  and  facilities.  The  following  are  included  in  the 
document: 


review  of  household  hazardous  waste  collection  in  Ontario  and 
elsewhere; 

general  household  hazardous  waste  collection  facility  siting  and  design 
considerations; 

household  hazardous  waste  collection  facility  operating  procedures; 

required  documentation  for  operatmg  household  hazardous  waste 
collection  facilities; 

household  hazardous  waste  management  procedures,  with  particular 
emphasis  on  waste  diversion; 

public   education    and    publicity    initiatives    related    to    household 
hazardous  waste  management; 

options  for  household  hazardous  waste  collection  program  design. 


While  these  Guidelines  will  assist  in  achieving  preferred  household  hazardous  waste  management  in 
Ontario,  each  user  of  the  document  should  evaluate  their  own  needs  and  requirements  and  act 
accordingly. 


Disclaimer 


These  Guidelines,  which  have  been  prepared  by  MacLaren  Engineers  Inc.  for  the 
Ontario  Ministry  of  the  Environment,  have  been  reviewed  and  approved  by  the 
Ministry  for  general  use  to  assist  in  household  hazardous  waste  collection  and 
facility  design  in  Ontario.  However,  all  users  of  this  document  should  determine 
their  own  specific  requirements  and  should  design  and  implement  household 
hazardous  waste  collection  programs  and  facilities  accordingly.  Neither  the  Ontario 
Ministry  of  the  Environment  nor  MacLaren  Engineers  Inc.  are  responsible  in  any 
circumstance  for  any  aspect  of  the  design,  performance  or  operation  of  any  household 
hazardous  waste  collection  program  or  facility. 
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1.0  OBJECTIVE  AND  SCOPE 

This  document  is  intended  to  assist  municipalities  and  private  operators  determine  the  needs 
associated  with  the  design  and  operation  of  a  facility  for  the  collection  and  management  of 
household  hazardous  waste.  The  information  provided  must  permit  household  hazardous  waste 
program  operators  to  decide  which  collection  system  best  suits  the  municipality's  needs. 

In  some  cases,  the  program  that  best  serves  the  commimity  will  be  based  on  a  regular  collection 
system  operated  from  a  permanent  facility.  Recognizing  the  additional  planning  and  effort 
required  to  implement  a  permanent  facility,  guidelines  for  construction  and  management  are 
provided.  In  addition,  the  focus  throughout  the  document  is  two-fold:  1)  to  identify  areas  which 
can  benefit  from  3R  activities  (reduce/reuse/recycle);  and  2)  to  provide  cost  estimates  of 
different  collection  systems.  Although  this  manual  focuses  on  the  various  stages  involved  in  the 
design  and  operation  of  a  permanent  facility,  the  operating  guidelines  are  applicable  to  any  other 
household  hazardous  waste  collection  program. 

The  range  of  small  quantities  of  hazardous  wastes  considered  in  this  document  focuses  on 
household  hazardous  waste,  most  of  which  can  be  classified  into  the  following  categories:  paints, 
solvents,  adhesives,  pesticides,  acids/bases,  aerosols,  fuels  and  batteries. 
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Attention  is  given  to  the  legislative  and  design  criteria  required  in  constructing  a  permanent 
facility,  complemented  by  construction  and  operating  cost  estimates.  Operational  safety 
guidelines  have  also  been  addressed  to  ensure  proper  handling  and  management  of  the  hazardous 
waste  materials.  Procedures  for  managing  a  variety  of  specialized  wastes  have  received 
discussion  with  emphasis  placed  on  3R  opportunities.  A  description  of  public  educational  and 
promotional  activities  completes  the  requirements  for  a  comprehensive  household  hazardous 
waste  collection  facility.  Appendix  A  provides  a  basis  of  comparison  with  other  collection 
systems  operating  throughout  Ontario  and  North  America  and  Appendix  B  identifies  possible 
markets  for  recyclable  household  hazardous  wastes.  Local  Ministry  of  the  Environment  offices 
are  identified  in  Appendix  C. 

Throughout  this  document,  it  is  intended  that  the  guidelines  provided  should  be  used  as  general 
requirements  for  the  development  of  specific  facilities.  It  will  not  necessarily  be  appropriate  for 
all  facilities  to  adopt  all  the  design,  operating  and  other  criteria  contained  in  this  document. 

1.1  An  Overview  of  Ontario's  Prngram*; 

Since  the  Ministry  of  the  Environment  (MOE)  first  began  to  fund  household  hazardous  waste 
programs  in  1986  there  has  been  a  surge  in  the  number  of  municipalities  offering  collection 
services.  In  1986  a  total  of  9  collection  events  were  implemented  in  Ontario,  increasing  to  18 
in  1987,  33  in  1988,  42  in  1989  and  43  in  1990.  A  comparison  of  Tables  1-1,  1-2,  1-3,  1-4  and 
1-5  reveals  some  interesting  points  about  the  evolution  of  these  programs. 

•  Over  the  past  several  years,  the  increase  in  media  and  public  attention  related  to  the 

management  of  household  hazardous  waste  has  corresponded  with  an  increase  in  the 
average  number  of  households  participating  in  the  collection  events. 
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•  Many  municipalities  which  have  offered  the  collection  programs  on  a  regular  basis 
continue  to  experience  a  constant  number  of  participants  (e.g.  Hamilton  and  Niagara 
Falls)  and  in  many  cases,  have  experienced  an  increase  in  the  number  of  participants 
over  the  years  (e.g.  London,  Waterloo  and  Orillia). 

•  The  average  amount  of  household  hazardous  waste  collected  from  these  programs  also 
continues  to  increase. 

•  Paint  products  generally  represent  the  largest  quantity  of  waste  received  at  the  collection 
events  in  the  years  between  1986  and  1989. 

•  In  general,  the  per  kilogram  cost  to  dispose  of  household  hazardous  waste  has  steadily 
declined  over  the  years.  This  decline  in  operating  and  disposal  cost  may  be  attributed 
to  new  methods  of  bulking  waste  materials,  such  as  paints. 

•  Household  hazardous  waste  programs  have  begun  to  evolve  beyond  the  traditional 
collection  day  events.  Municipalities  are  experimenting  with  door-to-door  services  and 
permanent  depot  collection  systems.  These  new  collection  methods  target  sectors  of  the 
population  who  cannot  partake  in  regular  collection  day  events. 

Significant  quantities  of  household  hazardous  waste  were  reutilized  in  1989,  as  indicated  in  Table 
1-6.  In  part,  reutilization  has  included  a  wide  variety  of  management  approaches  including 
recycling  through  reformulating  paint,  recovery  of  solvents  from  the  paint  and  use  of  the  paint 
as  a  fuel  supplement  in  jurisdictions  where  this  is  permitted.  Reutilization  of  oil  has  been 
undertaken  through  re-refining.  Lead  acid  batteries  have  been  recycled  through  secondary  lead 
facilities.  A  prominent  propane  supply  company  has  managed  reutilization  of  propane  cylinders. 


O  CO 

LU  00 

-J  a 

_l  T- 

O  a: 

LJJ  LL 

<  DC 

^  CO  z 

H   tt  03 

<  ^ 

LU 
CO 

o 

X 


■<t 

■"s- 

<o 

■V 

ID 

tt> 

^ 

,_ 

CM 

ll 

(O 

CM 

CM 

CM 

o 

t--. 

CO 

1^ 

5 

CJ) 

c:> 

r^ 

in 

•* 

03 

CNJ 

n 

in 

l-~ 

CM 

S 

•«»• 

K 

^  ^  ^ 
O  ^  t£ 

^ 

o 

a> 

o 

'*■ 

.^ 

CO 

CO 

-^  ^ 

0> 

■* 

CJ) 

CM 

CM 

r^ 

in    ^ 

CO 

O  C5 

9^ 

a> 

o 

.^ 

o 

m 

O 

O 

•* 

«    ^ 

o 

<o 

CM 

o 

CM 

00      ^ 

OJ 

CM 

s 

p'  5  ■» 

52  '«c  S 

O 

•«r 

m 

o 

(£> 

1^ 

"Z~ 

— 

o 

-  ^ 

-J  ";i 

o 

CO 

CO 

CM 

St 

o 

r- 

o 

r~ 

CO    '- 

CM 

in 

ff> 

CO 

■<i- 

m 

CM 

<£> 

o 

.^ 

CM 

^  t 

Ui 

ir> 

u> 

■^ 

r~- 

r^ 

CM 

o     ''^ 

Q 

CM 

<o 

CM 

•* 

CM 

81 

03 

Uj 

a. 

0) 

o 

o 

o 

o 

o 

O 

o 

o 

°      g 

d$ 

:3  '=- 

u. 

^ 

C3 

.^ 

CM 

o 

CM 

O 

CM 

o 

s- 

■V 

03 

lO 

CO 

03 

■V 

1^ 

r- 

CO 

CO 

CM 

~j  "— 

o 

to 

9^ 

§ 

(^ 

CM 

CM 

CO 

.^ 

CD 

■t 

CO      ?^ 

o 

O 

C\J 

m 

■* 

o 

r^ 

CM 

CM 

in 

CM 

CO 

'  ^  ^ 

CO 

5st 

£C 

o 

^^ 

to 

t^ 

r^ 

•<3- 

t-- 

o 

CO 

•* 

ID    s? 

1 

CO 
CVJ 

CO 

5 

CO 

CO 
CO 

CD 

g  s 

i^ 

CM 

CVJ 

CM 

CM 

CO 

c 

K. 

<D    Tl- 

cvj 

o 

CO 

f^ 

r^ 

1-^ 

CO 

CJ> 

^ 

ffi  s 

r^ 

r- 

in 

(D 

■«J- 

CD 

m 

■* 

(O 

05    ,^ 

O) 

o 

CO 

t^ 

(O 

CO 

(O 

ro 

5  S 

05     CD 

o 

o 

•^ 

in 

CO 

■V 

r~- 

CJ 

CM 

CsJ 

m 

o 

CM 

o 

O    •'t 

CM 

CM 

in 

CD 

o 

O 

r- 

CO 

r^ 

.      Uj  03 

o   m 

■* 

CO 

m 

o 

r^ 

CO 

s 

CO 

U.  03  Q 

■*"    ■^ 

'" 

■^ 

■^ 

m 

CO 

CO 

O  ^  S 

■«}• 

*t  O  Q 

3:  3: 

1 

O 
O 

UJ 

z 

Z 

o 

it: 

o 

« 

D 

CO 

p 

< 

o 

> 

O 

<  cc 

tr 

< 

1- 

tr 

z 

Z 

X 

2    LU 

CQ 

Q 

-J 

o 

_J 

o 

1- 

C    b 

5 

2 

2 

2 

CE 

1— 

cr 

-J 

<    5 

< 

3 

< 

LU 

ID 

^ 

o 

W    5 

O 

O 

_X_ 

it: 

m 

_5 

2 

•J 

p 

Uj 
CD 

CD  2 

^  Uj 

QC  O 

o 
o 

<^ 

<  s 

< 

z 
< 

ic: 

en 
o 

> 

X 

1- 
cr 
o 

a. 

w  5 

I 

X 

z 

t~ 

^5  0. 

o 

HI  ^ 

O  O 
O  tJ- 

m  O 

^^ 

°°  o  - 

<  Q  ^ 

•-  °=  i 
<  < 

N   DC 

< 

Q 


O 
X 
LLI 
CO 

o 


o 
o 

DC 


C\J 

o 

5 

(D 

CO 

o 

o 

o 

o 

§ 

r-    o 

■V 

o 

o 

•~J 

ir> 

r^ 

in 

r^ 

r>- 

'J- 

•q- 

CO   CO 

a> 

CO 

5-B5 

o 

9 

CO 

CO 

o 

o 

O    CO 

s 

o 

C\J 

T— 

5 

T— 

in 

CO 

^■ 

CM 

r-     CM 

>n 

o 

r^ 

o  ^ 

^~ 

■^ 

'" 

'^     '" 

■^ 

o 

pi- 

,  —V 

a> 

o 

o 

o 

m 

o 

o 

o 

o 

o 

o   o 

o 

•* 

CO 

s5 

CM 

111 

m 

o 

o 

CM 

5 

5 

o  o 

s 

o 

CM 

o  o 

s 

o 

o 

in 

.^ 

in 

o 

to 

o 

o 

o 

eg   o 

•«• 

CM 

CO 

05 

<c 

C\J 

CM 

o 

CM 

m 

CO 

CM     CO 

CO 

CO 

CO 

CO 

CM 

CO 

s 

r~. 

r~   -^ 

CM 

r^ 

gp 

■*  m 

CO 

5 

5g- 

o 

fy 

o 

in 

CM 

O 

m 

o 

o 

o 

o 

o   o 

m 

05 

y- 

?^ 

^  "^ 

<D 

'S- 

CM 

Cvl 

CM 

o 

r~- 

P 

CM 

CO 

<D 

CO 

o 

CM 

CM 

CM 

O     !& 

CO 

fp 

O 

o 

CO 

o> 

m 

in 

o 

o 

in 

o 

o  o 

CO 

g 

r^ 

s5 
CO 

Uj 

(O 

T)- 

C» 

CO 

CJ 

CO 

CO 

TT    CM 

m 

£a 

Q 

CO 

U5 

(O 

1- 

CO 

CO   f^ 

m 

s 

■^ 

O  "85 

?:  'JL 

CO 

Uj 

Q. 

to 

CO 
ID 

O 

o 

o 

o 

o 

o 

o 

o 

CO 
CM 

o 

o   o 

o 

CM 

CO 
CM 

o 

^t 

u. 

n 

•»t 

o 

CO 

CO 

o 

m 

m 

o 

o 

o 

o  o 

o 

o 

CO 

5? 

o 

iD 

w 

CO 

in 

CO 

5 

s 

iM  "S 

CM 

(O 

O) 

i»  -»e 

-J  ^' 

O 

05 

W> 

r^ 

o 

■^ 

,_ 

in 

m 

m 

o 

o 

o 

in  o 

CB 

^ 

Oi 

CO 

Ci 

O) 

CO 
CO 

o 

i 

CO 

m 

CM 

m 

CM 

m 

m 

CO 

m 

s  § 

? 

m 
in 

CO 
05 

^Il5 

CM 

CM 

^"    *~ 

^~ 

CO 

-  o  ==■ 

cc 

O 

CO 

aj 

o 

tT 

m 

CO 

o 

m 

o 

in 

o 

•*   o 

O 

■* 

CO 

s5 

•^ 

O) 

O) 

la 

in 

CO 

TV. 

CvJ 

Tt       O 

CO 

2 

05 

OS 

o> 

m 

^ 

CO 

m 

CO 

CM 

•«1- 

r- 

m   o 

cs 

CO 

CNJ 

CO 

ri: 

CD 

CO 

Tj-  m 

CO 

CO 

■»!■ 

CM 

:?  ^ 

0. 

K 

O) 

o 

r- 

o 

O) 

<Ti 

r^ 

m 

CO 

<J> 

CM     O 

CM 

^ 

ro 

o   o 

r>. 

^ 

CO 

m 

O) 

o 

CO 

•* 

m 

CM 

CO 

o> 

a>  o 

CO 

s 

CM    o 

s 

CO 

m 

8s 

S 

CO 

■t 

!§ 

05 

o 

m 

r^ 

CO 

CM    CO 

m 

CM 

CO   r~ 

O) 

o> 

h* 

^ 

r^ 

CO 

CO 

(£> 

CO 

o 

T-      Tj- 

CO 

o 

(£>   to 

■V 

r- 

CO 

CVI 

CJ 

OJ 

CvJ 

^- 

CM 

s 

CO 

•* 

T-       CO 

CM 

T— 

CM 

CO   r^ 

05 

cn 

CM 

o 

m 

o 

o 

o 

Tf 

co 

O) 

c» 

o 

CD  in 

O 

00 

O) 

.      U4  CO 

u.  CO  d 

o 

o 

CO 

12 

in 

C\J 

CO 

CO 

o 

Cvl 

?  5 

CO 

CO 

m 

CM 

CM 

O  :3  3 

*  O  Q 

a:  a: 

CO 

UJ 

I 

1 

5 

O 
Q 
2 

< 

Z 

_1 
_l 

< 

LL 
< 

(X 

< 

> 
m 
CO 

5 

LU 

CD 
Q 
CC 

m 

2 

O 
O 

_J 

cr 

LU 

H 

CO 

< 

Q 

Z 

z 
2 

< 

O 

< 

CD 

< 
CO 
CO 
CO 
CO 

CO 

-J 
_l 

Q.    I 

ii 

O 
O 

CO 

I 

< 
_l 
_1 

CC 

o 

>• 

X 

oc 

CD 

lo 

-^ 
OC  o 

<  tr 

O 

1- 
Z 

o 
oc 

o 

o 

< 

< 

cr 

< 

< 

D 

< 

UJ 

2  < 

o 

CC 

o 

o  o 

o 

-J 

_i 

A 

z 

_C5_ 

o 

O 

X 

i^ 

s 

1-  I 

z 

o 

z 

CO  1- 

t- 

CD 

CO 

CO 

UJ 

o 

X 
CD 

o 

Q 

z 
o 

< 

z 

DC 

< 

_1 
< 

LL 

< 
< 

< 

> 
m 

CO 

o 
o 

—I 
oc 

UJ 

z 

§ 

< 

_l 
UJ 
UJ 

—I 
_i 

CL    ^ 

15 

o 

CO 

X 
H 
QC 

o 

< 

_l 
_J 

oc 

DC 
O 

>- 
X 

o 

lo 
o  o 

~J 

UJ 

CD 

1 

5 

1 

:::::::™:aiW.:¥S: 

^ 

z 

_o 

^ 

_I 

a. 

h-    X 

z 

_c 

z 

_W_H 

_5_ 

^?s 

r^ 

m 

m 

p~ 

00 

r~« 

o 

CO 

r^ 

in 

m 

co 

CO 

s 

^ 

CO 

^ 

oo 

K 

r^ 

eo  o  !>.  o> 

8 

to 

to 

CO 

o 

CM 

CM 

to 

CD 

<D 

CO 

CD 

r~ 

CD 

CO 

f^ 

CM 

r~ 

r^  eo  eo  to 

CM 

O) 

OJ 

o 

■t 

oo 

§ 

in 

r^ 

r~ 

CD 

CD 

m 

r>~ 

5 

S 

o> 

S 

r~ 

to  CM  r^  CM 

o 

CO 

lO 

00 

in 

O) 

in 

CO 

CM 

r^ 

CO 

m 

to 

o 

5 

m 

Tt 

to 

oo 

» 

CVJ 

CM 

oo 

1.    r^ 

\n 

o 

o 

o 

t 

o 

o 

o 

en 

in 

r^ 

CO 

CM 

o 

o 

to 

CO 

to 

eg 

o 

T-  03  Tt  in 

in 

o    ^ 

CM 

to 

CM 

CM 

CM 

Tt 

oo 

eg 

O 

CD 

eo       T- 

at 

TT        '^ 

m 

CO 

CM 

CD 

CO 

to 

CM 

s 

Ci 

^ 

o 

m 

m 

r-- 

o 

o 

f^ 

00 

o 

o 

^ 

in 

CO 

00 

o 

o 

O 

o 

m 

Tt  a>  to  CM 

eo 

o     ^ 

o 

o 

in 

m 

to 

CD 

■* 

in 

CO 

to 

eo 

0> 

O)      ° 

lit 

eg 

CM 

S 

to 

CM 

m 

CM 

00 
CO 

to 

CO 

CM  '" 

ih 

CO 

00     '- 

o 

f 

IT) 

o 

to 

? 

o 

CO 

h- 

CM 

o 

00 

in 

o 

Tt 

to 

o 

o 

o 

o 

o 

SSS!^ 

at 

o  li 

s:}  "3 

t^ 

o 

Tt 

CM 

o 

CD 

OJ 

o 

CM 

CD      ° 

to 

m 

in 

CM 

CO 

O 

CM 

o 

eg 

m 

O              T- 

rZ 

CM      '^ 

5  € 

CO 

in 

eg 

oo 

iy 

■^ 

r- 

o> 

1^ 

to 

o 

o 

o 

r- 

o 

Tt 

CD 

in 

CM 

CD 

CM 

a> 

o> 

CD 

o 

r^cogin 

a 

--      ^ 

Q 

m 

r>. 

m 

r- 

CM 

o 

m 

CD 

m 

Tt 

in 

r-- 

oo 

to 

r^ 

in 

CO 

o    >n 

0) 

Tj- 

■* 

TT 

CO 

5 

eg 

•^ 

CM 

^ 

to 

^-35 

■^ 

eg 

o> 

h-   X 

tfi   ^ 

Ui 

Q. 

05 

in 

o 

o 

in 

O 

m 

o 

o 

o 

o 

•* 

Tt 

Tt 

rv. 

r- 

CM 

CD 

CO 

to 

o 

T-  o  o  o 

o 

to    5^ 

N. 

o 

o 

CO 

t^ 

00 

m 

O 

eo 

eg 

CM 

N-          CM 

eo 

o    "" 

gl 

m 

CM 

CM 

CM 

N- 

U. 

K> 

to 

o 

o 

o 

o 

o 

o 

o 

^ 

o 

^ 

OO 

CM 

o 

to 

CO 

m 

o> 

a> 

o 

§«5;'- 

CO 

^i 

2 

o 

Tt 

o 

o 

§ 

Tt 

eg 

r^ 

s 

in 

CM 

CO 

CM 

m 

h- 

m 

a 

m 

P 

CO 

eo 

to 

o 

o 

a> 

T)- 

Tt 

CD 

CVJ 

o 

.^ 

Tt 

o 

Tt 

to 

CM 

CM 

t^ 

o 

O) 

^ 

CO 

CM 

<0  CO  CM  O 

CO 

-  i 

o 

CO 

o 

00 

§ 

o 

8 

5 

CO 

m 

CM 

5 

(O 

Tt 

in 
to 

» 

to 

CM 

CM 

oo 

s  s 

CM 
00 

S^^J^ 

s 

S   52 

^il 

'" 

'^ 

CO 

" 

^ 

CO 

CM 

CO 
CM 

^ 

cc 

O 

^-^ 

a> 

5 

00 

CM 

CO 

o 

o 

CO 

to 

o 

CD 

Tt 

Tt 

^ 

eo 

o 

r^ 

oo 

r- 

O 

T-  CO  eo  Tt 

^ 

°  ^ 

CO 

to 

CO 

CD 

o 

to 

CO 

CM 

o 

CO 

in 

o 

^ 

CD 

CM 

? 

CD 

CD 

s 

g  m  o  oo 

CO 

8  S 

1^ 

o 

m 

o 

in 

CO 

to 

CO 

CO 

O 

to 

CO 

r--. 

CM 

r~ 

in 

CO 

CO 

in 

m 

- 

CM 

CO 

CO 

in 

m 

eg 

f^ 

to 

CM 

to 

Tt                         *" 

o 
o 

m 

a. 

K 

in 

,_ 

m 

in 

•t 

,_ 

o 

O)  in 

to      Tt 

CO 

■■-      Tt 

to 

to 

Tt 

^^ 

Tt 

O 

Tt 

,_ 

CO 

in 

<» 

^ 

CO 

Tt 

t>»  O  O)  to  5 

Tt 

o 

o> 

CO 

CO 

5 

CO 

o 

■*     CM 

m  CM 

O) 

oo    •■- 

CO 

r- 

o 

to 

r~ 

r^ 

(0 

m 

CO 

CO 

eg 

eg 

CD 

■.-  CD  •»  P^  5 

CO 

to 

to   -V 

OJ 

CO 

O) 

to 

r-- 

o 

CD    CD 

CD    l-~ 

(^ 

CO   o 

CO 

r-. 

m 

m 

Tt 

r~- 

CM 

CO 

00 

CD 

in 

Tt 

CD 

o  —  eg  r-  •* 

t^ 

Tt 

O^ 

o 

to 

CM 

CO 

m 

CM 

CO 

to   O 

O    CO 

m 

fv.    <D 

CD 

r^ 

OO 

CD 

eg 

co 

Tt 

to 

Tt 

eg 

o> 

m 

CMejCDOCD 

CO 

CM 

CM 

CO 

CM 

in 

r^ 

m 

OJ    CO 

CM    CM 

CM 

CM 

Tt 

CM 

CM 

m 

CO 

r- 

CO 

CM 

r^ 

CO 

o 

^~ 

CO 

r- 

00 

.^ 

to 

o 

CM    to 

<D    O 

CO 

CO    CO 

to 

CO 

to 

CM 

"eo" 

eo 

in 

,_ 

CM 

CM 

r^ 

Tt 

in  r^  t>»  o  o) 

CO 

O 

o> 

o 

o 

t^ 

o 

r-.  in 

CO    o 

m 

CD    ■.- 

CD 

Tt 

CO 

§ 

CM 

o 

CO 

CO 

eo  o       CM 

eg 

CD 

'T 

m 

m 

CO    CM 

CO 

CO 

CO        T- 

CO 

CO 

CM 

CO 

m 

CM 

•—  CM 

CD 

CM 

CM 

^ 

o  o 

a:  a: 

C5 

D- 

CO 

CO 

2 

z 

_l 

o 
o 

5s 

i-    Q 
CO    z 

5   Q 

I 

CO  m 

5 
o 

o 

Q 

Z 

o 

Q 

_j 
UJ 

w 
O 

CC 

o 
w 

Q 

Z 

§_ 

CC 

•D 

m 

1- 
w 

CC 
UJ 

X 

2 

CC 

UJ 

a: 

< 

UJ 

_j 

UJ 

z 

CC 

< 

I 
1- 
< 
o 

H 

_j 
_J 
< 

Ll. 
< 

oc 
< 

< 

i 

u 

UJ    ± 
3    UJ 

< 

CC 

o 

z 

Ul 

UJ 

z  o 

^  - 

^§ 

o  t 

O 
O 

_l 
cc 

Ul 

i 

m 
OC 
QC 
< 

UJ 

_i 
m 

UJ 

2 
< 

oc 

Z 

O 
O 
OC 

o 

CC 

o 

m 

OC 

< 

< 

_J 
_i 

OC 

< 

CD 

< 

CO 
CO 
CO 
CO 

Z 

OC 

< 

2 
m 

< 
oc 
o 

oc 

3 

Q 

cr 

O 

U. 

D 

< 
OC 

> 
oc 

ID 

m 

_i 
_i 

_J 
_J 

1 

z 
oc 

O 

^ 

_l 

O 

< 

o 

CO 

z 

O    D. 

it: 

S  O 

m 

^ 

CO 

CO 

_o_ 

_5_ 

_5 

z 

< 

m 

_c2. 

O 

en  CO  O  z  > 

^ 

CC 

o 

D. 

CO 

CO 

z 
_l 

o 

1-  =; 

CO    5 

^1 

CO  UJ 

tt 

1 

2 
O 
Q 

Z 

o 

w 

Q 

z 

X 

m 
w 

CC 
UJ 

< 

UJ 

—I 

UJ 

z 

CC 

< 
I 
1- 
< 
o 
1- 

_J 
< 

u. 
< 
oc 
< 

< 

§1 

UJ    ± 
D    Ul 

O 

o 

_J 
oc 

UJ 

1- 
< 
5 

Ul 
DC 
CC 

< 

O 

h- 
z 
O 
oc 
o 

< 
_l 
_J 

CC 

_l 

UJ 
UJ 

Z 
O 

1- 
_i 

ti 

CC 

< 

UJ 

< 

oc 
o 
oc 

Q 

ir 
o 

u. 
o 

< 

CC 

> 

DC 

m 

_j 
_i 

_i 
< 

z 

CC 

o 

-1  oc 

^  ^  ^  UJ  < 
^§Z_i>- 

DC  13  Z  y  < 

p 

CD 

CD  2 

,5  Ul 

Lu  tc 

_i 

LU 





o 

_w_ 

z 

C3  Q. 



m 

y- 

o_ 

a. 

I 

z 

< 

m 

O 

o 

CQ  CO  O  Z  > 

)-. 

'i:  a. 

o 

LU  a 

-J  CO 

—I  Oi 

O 

O 

LU 

h- 
co 
< 


LU 

-J 

CD 
< 


D 
O 
Q 
DC 
< 
N 
< 
X 

D 

-J 

O 

I 

LU 
CO 

O 

X 


cc 
o 

U- 

O 

CC 

< 

I- 
z 
o 


CO 

< 

cc 

o 

cc 
a. 


SK 

(>. 

^ 

'J- 

o 

o 

CO 

CO 

in 

in 

CM 

8 

CO 

r-- 

CM 

o 

CM 

5 

r^ 

in 

CD  O  ^  •.- 

CO  CO          CD  o 

CO    o> 

o  — 

S 

CO 

CO 

CO 

in 

r- 

o 

CO 

r- 

S 

1^ 

•<J- 

r- 

■^ 

CM 

a> 

CO 

h-   CM           CM   CO 

TT     CO 

in 

«D 

00 

r-. 

CD 

CM 

o 

ai 

o 

CO 

CO 

s 

m 

CM 

r^ 

00 

CO 

t^ 

in  in       r^  >- 
in       00  o) 

ai    -^ 

05 

•<J- 

a> 

CM 

o 

m 

o 

CO 

at 

<3) 

m 

o> 

CO 

o 

? 

CO 

^ 

CO  00  CO  -t- 

-  5 

CM 

m 

CM 

CM 

•^ 

m 

T-       o  r- 

CM          y- 

Pi 

^  ^ 

o 

O 

o 

o 

o 

o 

CD 

o 

o 

CM 

O 

o 

o 

o 

O 

o 

o 

o 

r^ 

'€ 

O  O  O  CM 

o  CO       cn  o 

o  o 

a> 

CM 

CO 

o 

CO 

CD 

CM 

CO 

in 

CO 

CO 

CM       cn 

o 

SJ    <^    ^-^ 

CO 

CO 

00 

m       00 

o  c5 

Ci 

o 

o 

o 

o 

o 

s 

t 

in 

m 

o 

r>. 

m 

o 

o 

O 

O 

o 

o 

o 

m 

Q  in  o  o 

9  CM  •.-  O 

CO  t^       o  m 

•.-   o 

CO 

r^ 

o 

o 

o 

•* 

o 

o 

o 

CO 

CO 

CM 

CM 

en 

r- 

CO  5       S  S 

CO   oo 

^  i  -- 

CM 

CO 

O) 

CD 

CD 

00 

■^ 

m 

CD 

CM 

>* 

o> 

o 

c» 

Tt  1-  CM  O 

CO 

CM 

r^ 

CO 

CO 

CO 

en 

CO 

m 

<o 

t^ 

a 

1-  in  CD  1- 

o       o  o 

CO  5    ff 

CO 

CO        -r-  r- 

ig- 

O 

CM 

a> 

m 

m 

O 

o 

o 

o 

in 

o 

T»- 

O) 

CO 

o 

O 

o 

CM 

o 

o 

o 

Cvi  00  CM  O 

CD  CO  CO 

O  CO         CM  o 
O  CD         CO  o 

CJ     y- 

^  -s 

P3 

•^ 

r>. 

O 

o 

t 

cu 

o 

a> 

oo 

CO 

o 

O 

CO 

CO 

s 

o 

o 

TT      00 

51 

(O 

O) 

in 

CD 

in 

5 

CO 

o 

o 

•* 

m 

CO 

o 

CO 

CO 

en 

§ 

CO  O  CO 

'^  <S      :z  rr 

00    eg 

n 

■* 

CO 

CM 

5 

" 

r» 

CM 

CM 

" 

CM 

" 

""" 

«      a,^ 

a 

CO 

o 

CO 

^_ 

CO 

in 

in 

o 

in 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o  m  o  o 

o  CM       r^  o 

O    CM 

a 

m 

in 

o 

m 

o 

o 

m 

o 

CD 

m 

m 

O 

in 

o> 

CO 

o        ^ 

CO       r^ 

a> 

CJ 

<o 

a> 

CM 

Tt 

CO 

5 

o 

CO 

CO 

CO 

CM 

to 

CM 

r^       r^ 

CO 

CO 

<o 

CM 

CM 

CO 

CM 

•«t       ^ 

CO 

o  » 

P:  * 

CO 

UJ 

Q. 

CO 

o 

Tt 

in 

CO 

o 

in 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o  o  o  o 

o  o       o  o 

o   o 

o 

P3 

o 

o 

1 

H  "^ 

CM 

CM 

5 

CO 

^I 

S 

s 

U. 

< 

DC 
O 
O 

< 

DC 
CO 
O 

J2 



If) 

•«*• 

in 
o 

CO 

o 

o 
o 

o 

o 

o 

¥ 

o 

in 
o 

o 

o 

o 

o 

o 

o 

o 

CM 

oo  o  o 

o  m       o  o 

o    r^ 

it 

(O 

CM 

5 

5 

CD 

CC 

DC 

CO 

CO 

CO 

P^ 

O 

CL 

CO 

CO 

d 

o 

z 

O 

z 

CO 

Q 

Z 

3 
Q 

Z 

CO 

o 

m 

•^ 

in 

in 

in 

o 

m 

m 

o 

m 

m 

o 

r>. 

CM 

o 

o 

■* 

o 

m 

o  in  CO  in 

o  00       oo  in 

o   ■* 

^ 

!< 

o 

Tf 

CM 

m 

CM 

m 

■^ 

00 

CD 

00 

CO 

o 

en 

•* 

sss-* 

m       •.-■•- 

o   oo 

CM 

(O 

m 

o 

CM 

CM 

£ 

CO 

CO 

r^ 

CO 

r-. 

CD 

CO 

CD 

o 

1-       r^  h» 

cj   r^ 

^y 

CM 

CM 

r^ 

Q 

Q 

o 

CJ        CJ  •<*• 

oo 

*|! 

a 

UJ 
O 

3 

CM 

o: 

_i 

_i 

o 

o 

z 

O 

z 

J2 

o 

9 

CO 

CM 

o 

o 

CO 

O 

o 

o 

o 

1— 

^ 

o 

m 

o 

o 

o 

o 

o 

o 

o 

o  m  o  o 

o  o       o  o 

in   m 

CO 

t~- 

CO 

o 

o 

r- 

CM 

CM 

o 

CM 

z 

ID 

2 

m 

o 

o 

o 

O  CM 

CD          CM 

r---    1- 

2  ^ 

CT 

O) 

<o 

o 

CO 

CO 

a> 

o 

CJ> 

CO 

o 

CM 

o 

r^ 

■«t 

5 

CO  o 

m       t3> 

co    -^ 

to 

o> 

CM 

r^ 

O) 

T3- 

a> 

Tt 

CM 

CO 

CM  ■r- 

r>-       f- 

h* 

%  j£ 

■* 

o 

O 

CO 

•<»          CO 

y~ 

5^ 

2 
< 

5 
< 

h> 

ir> 

o 

o 

CO 

CJ> 

TJ- 

t^ 

CO 

in 

o 

o 

t-- 

CO 

^ 

^ 

o 

■* 

en 

^ 

CO 

a> 

in 

CM  CO   CM  CO 

SS53§ 

O    ;* 

t^ 

O) 

a> 

TJ- 

r^ 

r^ 

CM 

CD 

CO 

r^ 

en 

■«r 

o 

CD 

r- 

o 

o 

CM 

a> 

■t 

CO  o  ■<*  o 

■•-   r-» 

CO  -~ 

a> 

(3> 

O) 

a> 

o 

r^ 

CO 

00 

a> 

m 

CO 

o 

■v 

O) 

O) 

a> 

CO 

■* 

m 

00 

h- 

m  CO  CM  CO 

CM  ■.-  O  «  '- 

m  c»  ■»-  CO  CO 

CO     CM 

(£> 

O 

CO 

rt 

CO 

o 

■<r 

5 

in 

■^ 

o 

in 

CM 

o 

•* 

r^ 

f>. 

en 

•* 

CO 

CO 

CM  in  CO  CO 

CM    CD 

to 

r«. 

CM 

Tj- 

CD 

CO 

CM 

CO 

CO 

CO 

CO 

CO 

CM 

m 

■t 

m 

in 

c» 

CO  CM  CO 

CO   O  CM  T- 

CM    CO 

o 

0>  CM  CM  1- 

CM 

CO 

o 

~ 

CO 

^_ 

•* 

O 

.^ 

CO 

CO 

■* 

o 

in 

o 

o 

o 

^ 

T 

CO 

CO  o  o 

CM  in         CM 

CO    in 

mE 

ri 

a> 

CM 

CO 

•<s- 

CO 

a> 

CD 

m 

5 

CM 

o 

o 

o 

in 

CD 

CO  o  in 

CO  ^       55 

00     CO 

<o 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CM 

in 

CO 

CD 

in 

CO 

^^   CO 

T-  CD          O 

<D     T-                1- 

CM 

O  ::d  3 

pss 

D. 

do 

CO  <  < 

Isiii 

P: 

i 

-J 

o 

Q 

z 
o 

Q 

_i 
m 
u. 

CO 

O 

CC 
O 
CO 
Q 

z 

CC 
UJ 

> 

DC 

UJ 

_] 
_1 
LU 

< 

X 

I 

z 

o 
o 

1- 
z 

LU 

EC 
LU 

1 

CC 

< 

lU 

_l 

CO 
DC 

z 
o 

O 

Z 
_i 

lU 

LU 

uJ 

X 
h- 

z 

o 

CO 
< 

Q 

Z 

< 

DC 

o 

Z 
LU 

Z 
2 

o 

LU 

CD 
Q 

DC 
CD 
S 
< 

o 

O 

_l 
DC 
LU 

LU 

_l 
_I 

> 

LU 

CD 
2 
< 

DC 

u. 

< 

DC 
< 

CD 
< 

5 

O 
u. 
cc 
o 
z 

6 
_i 
< 

I 
CD 

O 

CC 

o 

CD 
DC 
lU 

CL 

< 

CO 
CO 

UJ 
O 
O 

CO 

X 

y- 

3 

O 

UJ 
DC 

DC 

< 

UJ 
CD 
Q 

^£     UJ 

<  LU  —  «r 

Q  <  —  5 
2CDC5 

UJ 

il 

CO  CD 
X  z 

s^ 

O   3 

— 1 

_C2_ 

^ 

CD 

o 

^ 

o 

JD_ 

_5 

z 

Q 

^ 

2 

o 

_5 

_o 

Z 

I 

0. 

UJ 

CO 

CD  _ICD  O  m  h-  ^  (-  ED  S 

2  m 

■ 

tr 
O 

a. 

z 
_i 
o 
o 

z 
_l 

LU 

CO 

^ 

X 
CD 

LU 

LU 

II? 

2 

o 

CO 

Q 

z 
5 

X 

2 

< 

X 

Z 
=) 

o 
o 

cc 

UJ 

cc 

CO 

LU 

X 
1- 

Z 
_J 
< 

o 
o 

—1 
DC 

LU 

_l 
_I 

> 
LU 

CD 

_l 

LL 
< 

CC 

< 

CD 
< 

o 

u. 
CC 

o 

z 

13 

o 

DC 

o 

CO 
QC 

CL 

O 
O 

CO 

X 

UJ 

tu 
CD 
Q 

■^E        LU 

2 

C 

Q.O       CD 

o 
o 

'^   2 

E  o 

I;k  Q- 

D 
Z 

o 

m 

CO 
C/) 

5 

I 

z 

LU 

< 

LU 

_1 

5 
CC 

CO 

LU 

z 

o 

LU 
g 

z 
< 

cc 

Q 
_J 
< 

lU 

ti 

< 

CO 

CO 

1- 

o 

DC 
DC 
< 

2CDC5 

z  o      m 

o  < 

ii; 

_l 

LU 

o 

M 

O 

o 

^ 

z 

X 

_5 

O 

z 

X 

Q. 

LU 

CO 

CD_JCDOlUl-l-        Q- 

2   X 

i- 
o 

HI    Gi 

-i    00 


Z 
O 

o 


LU 

_J 
CO 

< 


O 
O 

LU 
h- 
C/) 
< 


O 
Q 
DC 
< 

N 
< 

X 

Q 

_l 

o 

X 
LU 
CO 

D 
O 

X 


X 

o 

Li- 

o 

X 

< 

z 
o 

z 

< 

X 

o 
o 

X 
CL 


o 

CO 

O    O)    1-    ^    ID    <3) 

CD 

00 

■u 

CO 

•*  o   CO   CO  <:)   CM 

CM 

m 

i^ 

N 

CO  t^   o   c:)  o   CM 

CO 

<D 

5 

rv.   CM   CO   CO   'J-    '- 

CO 

•V 

Csl 

CM 

CO 

CM 

at 

p. 

VJ    ^    ~^ 

o 

T 

O     O     O     ID     •^     -r- 

^ 

CM  =: 

o 

CM 

m    -fl-    CM    T-    -r- 

o 

CO 

CM 

o  ^ 

o 

o 

CM 

O    O    O    IT)    CO    CO 

r^ 

u,   s^ 

O) 

CO 

ID   o          o   CO   r^ 

CM 

g  5 

o 

MISC. 

RGAN 

(kg) 

CD 
CO 

00 
CM 
CM 

o>  c:)         <o   O)   '- 

CO             T- 

o 

CD 
O 

■>9- 

O 

O 

cn 

o  o   ■■-   CO  m   o 

■<*■ 

->J  -=: 

C\J 

o 

m    CO    CM    CM    o> 

r^ 

S    5* 

GO 

•>3- 

lO    <D    O    CM    CO 

CJ) 

CO     ■^ 

O  i 

CD 

CO 

CO 

o 

CO 

O    O    O    O    CO     CJ) 

m 

CM 

s 

CO 

CM 

(O 

^       ^  '^  - 

g 

Q 

? 

O  3 

p:  ^ 

CO 

UJ 

Q. 

i5 

CO 

ID 
CNJ 

o 

O    O    O    O    CM    O 
O    (O 

CB 

J2    o 

.-J  '^ 

CM 

U5 

CM 

Uj    ff 

■<r 

3  ^ 

u. 

^ 

f 

o 

o  o   o   o  o   o 

CO 

S;  " 

fS. 

5 

r~. 

CD 

m 

^    ra 

CM 

^  s. 

^ 

o 

CO 

5^ 

o 

o 

O    ■>3-    O    O    t^    CO 

CJ> 

g  oi 

C3 

o 

CO 

O    UJ    CO    T-    t^    CM 

t 

CO  c:5   ■•-   CO   UJ   -^ 

a> 

CO 

^  5  f 

5 

■*     CM    CO 

CO 

CM 

~  CD  *. 

q: 

O 

CO 

o 

o 

o  in   o   o   o   -"i- 
<o   Tf   o   o   in   iQ 

CO    00     CM    O    ID     •^ 

CD 

ii 

yC. 

C\J 

^  "? 

CO 

m  ■•-         CM   ■•- 

CD 

CD 

^    JC 

in 

^  "- 

CM 

Q. 

^~ 

(D 

o> 

r^   «D   Tf   05   m   in 

^ 

m 

r^ 

■.-     O     CO     CO     O)     CO 
CM    O    O     1-    CM    -r- 

in 

tn 

CO  ^ 

lO 

a> 

t^ 

CM 

'J- 

co  CM   CO  ■*   in   r^ 

Tt    to    T-    CO    CM    ■•- 

CD 

CD 

O 

S 

CO 

•>t         r^   OD   CO 

■<3- 

CO 

Uj    ,n 

o         in  o  CO 

CO 

o 

O  ^  -1 

5 

ID              CM     ■■- 

CO 

CD 

"gS 

8 

h-        -1 

p: 

m             I        < 

§ 

_i 

-1  ^         O         u. 

z 

_i 
< 

5 

=J  ^  UJ  OC  >  fn 

>  O  S  z)  cr  ^ 

^    fe    Z    OQ    3    5 

■u 

p 

z 

O  >S  <  W  m  Q- 

_J 

o 

O  ^   S   t   Q   < 

CC   ?    <    t    D    Z 

S 

u 

m  i:  2  Q.  «  O 

Q. 

S 

5       w 

^ 

w 

1-       H 

CD 

M 

_J 

UJ                   i^            «£ 
->   ^         C3         2 

Uj5 

i 

_1 

< 

EC 
O 

=J    ^    Ol    EC    >    „ 

>  2  UJ  3  tr  S 

^    fe    Z    OD    D    ? 

o  ^  t  w  CD  a- 
O  §  Q.  t  Q  < 

tr  ?  <  b  3  z 

p 

CD  2 

^  Uj 

F  ^ 

1 

O 

CD    i^    2    Q-    CO    O 

h- 

^  Q~ 

H 
O 

111  o 

-J  05 

—I  o^ 

O  ^ 

O  CL 

LU  O 

I-  LJ- 

>  < 

in  C/D  H 

■A  =)  z 

<   <  03 

-^  CC 

Q  C5 

■  O 

DC 
Q. 


^ 

•«• 

in 

o 

CO 

o 

O 

in 

CD 

m 

o 

CD 

o 

in 

in 

o 

.^ 

in 

CO  ■-  r^ 

o 

o 

o 

O      7- 

•o 

n 

in 

r^ 

t^ 

in 

in 

CO 

O) 

CO 

<D 

in 

CO 

CO 

00 

CO 

o 

r^  CO  CD 

r>- 

CD 

in 

00    CM 

5 
o 

CM 

CO 

OJ 

r^ 

(D 

CO 

CM 

5 

1^ 

CD 

CO 

oo 

CD 

in 

CM 

CJ  t^  o 

in 

CO 

in 

T-      O 

"S 

S 

in 

■V 

a> 

o 

CO 

r^ 

5 

r~. 

CD 

CO 

CM 

CD 

CD 

CD 

m  CO  -^ 

m 

CM 

•o- 

r^  O} 

^ 

C\J 

CM 

m 

f^ 

CM 

CO 

•^ 

CM 

CM 

CM 

CO 

•V  -^ 

f= 

..j 

o 

o 

O 

o 

in 

o 

o 

o 

s 

'J- 

O 

CO 

O 

o 

in 

o 

o 

o 

o  oo 

o 

■* 

CD 

o  ■— 

CM 

(D 

o 

r^ 

CO 

r^ 

CD 

a> 

CD 

CM 

CO 

in 

o 

•V                T- 

CO 

CO 

CO 

^ 

CM 
CM 

en 

ID 

CM 

CO 

CM 

CO 

CO 

00 

o  cB 

o 

o 

Tt 

in 

o 

in 

o 

o 

o 

o 

in 

O 

o 

m 

O 

o 

o 

o 

o 

o  in  o 

o 

o 

o 

o  o 

o 

O 

CO 

to 

(D 

in 

in 

CO 

CM 

CD 

O 

o 

m 

in 

CO 

CO 

o 

o 

O   CM  CO 

CD 

CO 

CD 

O    CM 

^  i 

o 

(71 

<£> 

ID 

in 

I 

CM 

o 

•* 

m 

00 

CM 

m 

CM 

CO 

o 

in  in  T3- 

CO    't  CM 

rj- 

o 

r^  CO 

eg 

m 

ai 

O 

o 

a> 

in 

CM 

CO 

5 

CO 

o 

CO 

o 

CD 

r^ 

■V 

CO 

CO 

r^ 

r»  CO 

CO   > 

s* 

OJ 

CO 

•<3- 

CM 

CM 

CM 

CM   CO 

§§ 

J£, 

o 

O) 

o 

§ 

O 

o 

o 

O 

in 

in 

o 

o 

m 

in 

o 

!§ 

o 

.^ 

o 

00  in  r- 

o 

5 

CD 

in  o 

^ 

OJ 

CO 

CO 

o 

1^ 

CO 

in 

o 

o 

r^ 

CM 

t^ 

o 

■<t 

o 

o  -^  r-. 

r>. 

CD 

00  o 

9" 

CO 

CM 

CM 

CO 

<D 

■<3- 

CM 

in 

T3- 

o 

CO 

■v 

CD 

o 

CD   CO  TJ- 

CJ 

CO 

CD 

m  CD 

5 

jt_ 

5 

O 

CO 

CM 

CM 

m 

CO 

m 

CM 

m 

CO 

■^ 

t^     7- 

CJ 

r~  CO 

CO 

o 

o 

in 

O 

in 

o 

O 

o 

o 

CD 

o 

o 

o 

m 

o 

o 

o 

o 

o  o  o 

o 

CO 

o 

o  o 

1 

Tt 

a> 

CO 

o 

O 

o 

in 

•<i- 

r«. 

CM 

CM 

CM 

o 

CM 

in 

00 

o  o 

CJ 

•<t 

o 

CM 

r~ 

CM 

oo 

OO 

o 

CD 

•«r 

CD 

m 

CO  ■* 

m 

CM 

CM 

CM 

'" 

o 

"3 

p 

^ 

CO 

UJ 

Q. 

CO 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

in 
o 

O 

o 

o 

o 

o 

o 

O   O  O 

o 

o 

o 

CO 

o  o 

^ 

CM 

Uj 

S> 

s 

.:£ 

u. 

p5 

o 

o 

o 

o 

o 

o 

O 

in 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

O  CO  o 

o 

o 

o 

o  o 

I- 

o 

o 

m 

o 

2 

1 

CM 

■^ 

o 

CM 

" 

o 
in 

"3 

i» 

^ 

~J 

O 

CO 

S^ 

CM 

o 

o 

o 

CO 

o 

O 

in 

o 

(O 

o 

o 

o 

o 

m 

o 

o 

in 

o  coo 

o 

CD 

o 

o  o 

<j 

O 

CO 

CM 

o 

o 

CM 

CD 

o 

CO 

o 

CO 

m 

r- 

CD 

00 

CD 

Cvi   CO  CM 

CO 

o  o 

O 

n 

CO 

Ol 

CO 

in 

CT> 

ID 

CVI 

CO 

00 

§ 

o 

o 

CM 

^  z:-~ 

o 

CO 

O 

O   00 

.    2 

^^ 

r^ 

•* 

ID 

■T 

CO 

in 

CD 

■»— 

^~ 

CM 

CO 

■*" 

■*~ 

CO   CM 

2  «i: 

i. 

•^  CD 

CC 

o 

CO 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

in  in  o 

o 

CO 

in 

in  o 

J^ 
§ 

o 

r^ 

o 

m 

CO 

o 

O 

o  •* 

o 

CO 

CD 

CD   O 

CO 

CD 

CO 

o 

CM 

■V 

o 

CO 

m  r^ 

CO 

o 

■^ 

O   CD 

o> 

CO 

CJ 

in 

CO 

r^ 

CJ 

00   00 

je. 

m 

5 

c 

K 

~ 

r^ 

in 

o 

o 

o 

o 

~ 

CJ 

CM 

rt 

■«>■ 

CM 

<3) 

CO 

m 

o 

o 

i~-  CD  in 

r~. 

CO 

CD 

CD   O 

ix) 

(D 

a 

o 

CO 

<j> 

r^ 

CM 

•>* 

CM 

CM 

CD 

CO 

CO 

•T 

m 

CM 

in  ■>!•  ■<>■ 

m 

in 

O 

■<1-  ■v 

§ 

o 

r^ 

CD 

a> 

ID 

CO 

o 

in 

CD 

CM 

S 

00 

CO 

in 

in 

•>-  in  ■■- 

CO 

£i  2 

S 

5 
o 

i 

CO 

CO 
CM 

CO 
00 

CO 
CO 

eg 

<D 

in 

^ 

CO 

S 

5 

g 

T 

2  S 

in 

CD 

s 

••-  00  in 
CM  r>.  7- 

18 

!§ 

in 
m 

O   CD 
Tj-   CM 

CJ 

■* 

CM   CM 

o 

CO 

CO 

O 

oo 

oo 

o 

CO 

•«l- 

o 

o 

•r-  r^  in 

CD 

CO 

r» 

o 

Uj 

CD 

CD 

o 

o 

§ 

o 

? 

00 

m 

o 

CD  m  r^ 

in 

CD 

in 

o 

CO 

o 

_1 

r^ 

<J> 

CO 

CD 

CM 

r». 

CO 

■^   CO 

in 

CD 

CM 

in 

00 

-§ 

o 

X 

o 

5 
< 

1— 

i 

I 
1- 

O 
W 

Q 

_i 
UJ 

u. 

O 

tr 

D 

m 

H 
C/5 
CC 
UJ 

X 

o 

CO 

Q 

X 

m 

> 

X 
Ol 

_i 
1 

UJ 

z 

X 

< 

X 
< 

o 

o 
o 

_1 
X 

UJ 

m 
O 
Q 
X 
m 

UJ 

z 

X 
O 

m 

_i 
o 
o 

LU 
X 
UJ 

H 

5 
< 

X 

CD 
CO 

1 

Q 

_J 

o 

X 

—1 

o 

u. 

X 

o 
z 

Q 

LU 

_J 
_l 

> 

UJ 

o 

Z 

D 
X 
O 

U- 

1- 
z 

_J 
< 

u. 

< 

X 

< 

CO 
< 

Z 

o 
t: 
s 
z 

o 

1- 

>-co 

<  z 

X 

o 

D 

o 

X 

o 

CD 

X 
UJ 

Q 
X 
O 

<  c 

m  X  Ll 
5  z  UJ 

X  1-  5 
3  CO  D 

_l 
_l 

1-  X 

11 

< 

z 

C/3 

X 

2 

^ 
^ 

5 

X 

X 

_l 

o 

_l 

< 

< 

Q  Xco 

1— 

O 

Zi  O 

I 

UJ 

O 

s 

UJ 

K 

< 

o 

o 

UJ 

X 

X 

< 

X 

X 

z  Deo 

UJ 

1- 

— i  UJ 

o_ 

CD 

_o 

< 

J. 

m 

_W_ 

O 

X 

U- 

X 

_o 

1- 

I 

_o 

CD 

z 

_J  OQUJ 

X 

CO  <  1- 

Z  X 

if 

«s;:Ci. 

1- 

z 

LU 

< 
I 
(- 
< 

O 

2 

o 

H 
CO 

Z 

< 

1 1 1 

C5 

CC 

CD 

1- 
W 
CC 

m 

X 

X 

c 
w 

Q 

Z 

X 
UJ 

> 

X 
UJ 

_i 

C/5 

UJ 

z 

X 

< 

X 

1- 
< 

o 

d 

m 

X 

O 
O 
_i 
X 
UJ 
H 
< 

UJ 

z 

X 

o 

CD 

_l 

o 
o 

X 

UJ 
X 
UJ 

X 

2 
< 

I 
_j 

>- 

CD 
CO 

1 

o 

-J 

o 

X 

o 

o 

u. 
X 

o 

z 

Q 

_i 

UJ 

_J 
_l 

> 

UJ 

O 
z 
< 

Q 
X 
O 
u. 

H 
Z 
< 

CO 

_) 
_l 
< 

U- 

< 

X 

< 
< 

z      I 

O       O    .        UJ 

2    o5y8 

>Z        CD  X  U.  l! 

5  o_  X  oyr  J 

52  1—  <  m  1—  J  >" 

_] 
_l 

H  X 

11 

gy 

I 

UJ 

5 

UJ 

H 

o 

o 

m 

X 

X 

< 

X 

X 

z  <C0 

UJ  i: 

1- 

O 

|o 

CD 

_l 

< 

5 

m 

CO 

X 

L. 

X 

_o 

1- 

X 

o 

CD 

z 

_1  lUJ  X  s 

co 

CO 

Z  X 

o 

H 

o 

LJJ  O 

—1  O^ 

—1  Ci 

o  ^ 

O  DC 

Q  UJ  O 

I-   H  U. 

Z  ^  O 

O  >  E 

in  c/D  H 

-^  =)  Z 

o  o 

< 

X 


LJJ 


O 
X 
LU 
C/D 

o 

X 


< 

X 

o 
o 

X 


a> 

CO 

IT) 

o 

CM 

Tl- 

o 

o 

o 

S 

CO 

o 

in 

CO 

^_ 

in 

■~J 

CO 

CvJ 

CM 

CO 

o 

o 

o 

CM 

CD 

r- 

m 

o 

CM 

CM 

CM 

o  — 

<£> 

m 

CM 

CD 

CO 

CM 

CO 

O) 

cn 

r^ 

S 

CM 

TT 

in 

CO 

CO 

03 

CO 
C\J 

CO 

in 

CO 

CM 

CJ 

CM 
CM 

■^ 

r- 

•«}• 

(D 

'Q 

OJ 
CO 

in 

CO 

{= 

a:  S! 

■^ 

CO 

^ 

o 

o 

O 

o 

O 

o 

o 

o 

CO 

o 

O 

OJ 

CO 

CM 

jS 

to 

CO 

CJ 

CvJ 

(D 

CM 

CD 

P^^ 

CO 

Cvj 

CO 
■>3- 

CO 

O  CD 

o 

o 

o 

o 

o 

CM 

o 

o 

in 

o 

o 

o 

o 

o 

O 

o 

CD 

CO 

cn 
in 

00 

en 

CO 

(O 

O) 

o 

o 

m 

o 

o 

CM 

o 

CM 

■<T 

CM 

^  i  - 

o 

'J- 

05 

CO 

o 

in 

CO 

r^ 

CM 

CM 

N. 

r^ 

CO 

CD 

cn 

^r 

CO 

(O 

■«• 

CO 

r^ 

r^ 

CM 

in 

CO 

cn 

m 

<n 

Crt   ^    o> 
^  W  =£. 

CNJ 

CO 

ro 

CO 

r^ 

O 

~ 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

CO 

^ 

O) 

IT 

o 

-J   ■=; 

o 

^ 

o 

o 

o 

O 

O 

o 

o 

r^ 

a> 

CO 

S    S' 

CO 

(D 

■Q- 

•<3- 

CM 

5 

o 

CO 

r>- 

w 

CJ 

■^ 

CO 

CO 

O  ^ 

t^ 

co 

CO 

CO 

CO 

CO 

CD 
CO 

CO 

<0 

o 

o 

CM 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

in 

O) 

IS" 

CO 

S 

r^ 

o 

in 

CM 

•T 

CO 

o 

CD 

CO 

m 

CD 

o 

in 

CO 

CM 

•«»• 

r~ 

■"3- 

CO 

Q 

o 

CD 

CO 

O  3 

P:  ^ 

CO 

UJ 

a. 

CO 

in 
o 

o 

o 

o 

o 

o 

O 

o 

o 

O 

O 

o 

o 

o 
o 

O 

CD 

o 

o 
m 

o 

CO 

IT 
o 

>J  ^^ 

OJ 

■V 

OJ 

OJ 

uj  s> 

3  ^ 

u. 

^ 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

O 

o 

CO 

in 

o 

jS 

j2 

5 

CM 

CO 

CM 

UJ  3 

i>  i 

^ 

O 

CO 

9^ 

o 

uo 

CJ> 

o 

o 

•<r 

,_ 

in 

O 

o 

CO 

in 

o 

in 

CO 

in 

CO 

CM 

^ 

C\J 

(O 

CO 

CM 

o 

o 

o 

r^ 

o 

r~ 

r^ 

r^ 

in 

CO 

r^ 

cr> 

OJ 

CO 

CM 

(D 

CO 

m 

o> 

m 

o 

O) 

co 

^  5  1 

CM 

CO 

CM 

^— 

CO 

CO 

CO 

m 

-    ^rj    e 

c 

o 

CO 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CO 

■^ 

2  3 

CO 

o 

■<J- 

■T 

CO 

in 

■* 

o 

o 

CD 

CO 

r^ 

CM 

in 

m 

CO 

CO 

CD 

CD 

cn 

m 

OJ 

r>. 

CO 

in 

CO 

T 

CO 

f 

^     JC 

CD 

<n 

'^  ^ 

0. 

K 

r^ 

en 

in 

CD 

CvJ 

CM 

in 

o 

■«■ 

CD 

CD 

r^ 

^ 

CO 

^ 

CO 

r-. 

O) 

(C 

in 

in 

in 

(D 

■<r 

o 

o 

t^ 

O 

r^ 

CO 

CD 

■<t 

in 

in 

co  ^ 

ai 

en 

CO 

o 

r^ 

r^ 

CM 

r^ 

r^ 

OJ 

CO 

5 

CM 

o 

o 

o 

o 

CO 

CO 

5 

o 

CO 

r~ 

■«■ 

r^ 

CO 

■«r 

CO 

CO 

CO 

CO 

r^ 

C\J 

CO 

CD 

CD 

r^ 

o 

o 

? 

CM 

~ 

~ 

CO 

a> 

o 

o 

o 

CD 

o 

m 

^ 

Uj  ,r. 

CO 

^ 

(D 

Tt 

■q- 

r^ 

cn 

o 

■«t 

^  §  o 

CO 

CO 

in 

OJ 

CO 

in 

'- 

5 

CO 

■<3- 

m 
CO 

CM 

O  :s  " 

CO 

=*fe  O  o 

a:  ^ 

X 

C3 

g 

O 

D. 

CC 

o 
o 

1— 

< 

UJ 

z 
o 

Q 
UJ 

_J 

UI 

Z 

o 
en 
O 

1- 
o 

I 

CD 

z 
O 

H 

o 

z 

< 

it: 

o 

cr 

CO 

_J 

i 

UJ 

_i 
_j 

> 

CD 

z 

LU 

o 

_1 

OC 

UJ 

1- 
co 

< 

UJ 
UJ 

z 

> 
< 

CD 

X 

> 
CC 

> 
< 

CQ 
X 
UJ 

a 

-J 

EC 

cr 

CO 

Z 

< 

z 

O 

cc 

o 

< 

t— 

CD 

z 

tr 

1- 

t= 

c: 

z 

cr 

O 

< 

2 

D. 

CE 

Q 

D 

< 

< 

UJ 

O 

CO 

o 

cc 

X 

< 

< 

o 

Z) 

X 

o_ 

CD 

S 

a. 

^ 

o 

O 

o 

CD 

o 

_i 

z 

_z 

CO 

K 

X 

o 

o 

cc 

^ 

^ 

1— 

D. 

■D 

cc 

1— 

< 

z 
o 
cr 

I 
cc 

_J 

o 
cc 

CD 

_l 

UI 

_i 

CD 

z 

UJ 

o 

_l 

CC 

> 

> 
< 

CD 

Ul 

03 

15 

i 

z 
O 
Q 
UJ 

< 

UJ 

O 

1— 
o 

i 

o 

z 

i 

_J 

< 

5 

_J 
> 

< 

UJ 
UJ 

z 

< 

CD 
X 

> 
cr 

3 

a: 

UJ 
Q 

i 

Q. 

d: 
cc 
< 

cc 

UJ 

1= 

z 
cc 
o 

< 

z 

CO 

z 
o 

o 
o 

IT 

cc 
< 

X 

o 

z 
< 

< 

1- 

cc 
o 

CD 
Q 

Z> 

X 

1 

_o 

m 

S 

Q. 

_^ 

o 

o 

o 

CD 

o 

_) 

z 

z 

CO 

t- 

1  -4 


1.2  Financial  Support 

Municipalities  can  apply  for  Ministry  of  the  Environment  grants  to  help  offset  the  operating  and 
capital  costs  associated  with  household  hazardous  waste  collection  programs.  Prior  to  April 
1989,  the  grant  program  focused  specifically  on  providing  financial  assistance  to  municipalities 
offering  collection  day  events.  Municipalities  were  eligible  to  receive  grants  up  to  50%  of  the 
operating  costs  to  a  maximum  of  $10,000. 

The  revised  program,  introduced  April  1,  1989,  continues  the  Ministry's  practice  in  sharing  the 
costs  of  household  hazardous  waste  collection  programs.  The  program's  expanded  agenda 
permits  municipalities  to  receive  financial  assistance  for  projects  involving  special  waste 
days/week-ends  as  well  as  permanent  depots/fadlities. 

Potential  operating  grants  received  by  municipalities,  community  associations  and  unorganized 
settiements  has  been  increased  to  $15,000  with  emphasis  placed  on  recycling  and  reuse  activities 
for  paints,  used  motor  oil  and  other  recyclable  wastes.  Municipalities  may  apply  for  the 
operating  grant  once  per  year  for  each  collection  day/week-end  event  held  in  a  distincUy 
different  geographical  location. 

The  Ministry's  revised  program  has  also  responded  to  the  growing  movement  by  municipalities 
to  establish  permanent  depots/facilities.  Municipalities  that  choose  to  construct  permanent 
depots/facilities  for  household  hazardous  waste  collection  are  eligible  for  financial  support  under 
the  Financial  Assistance  Program  (FAP).  The  Financial  Assistance  program  will  help  fund  the 
capital  expenditures  for  up  to  a  five  year  period  with  the  level  of  funding  based  on  the  size  of 
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the  municipal  population  served.     Activities  eligible  to  receive  funding  under  FAP  include 
buUding  structure  or  expansion,  equipment,  hydrogeological  activities  and  land  acquisition. 


TABLE  1-6 


ESTIMATED 

HOUSEHOLD  HAZARDOUS  WASTE  REUTHIZATION 

1989^ 


Paint^ 

183,216  Utres 

Oil 

137,449  Utres 

Batteries^ 

52,579  kilograms 

Propane  Cylinders       10,700  kilograms 


'  Data  taken  from  Ministry  of  the  Environment  records 
^  Comprises  latex  and  oil-based  paint 
^  Comprises  lead-acid  batteries  only 
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2.0  FACILITY  DESIGN  GUIDELINES 


2.1  Overview 


This  section  identifies  tiie  design  criteria  associated  with  a  permanent  household  hazardous  waste 
facility.  Precise  design  requirements  associated  with  a  household  hazardous  waste  facility  will 
vary  according  to  the  specific  wastes  handled  at  the  facility  and  the  size  of  the  population 
serviced  by  the  facility.  Despite  the  variations  in  the  operational  procedures  of  the  facility,  the 
legislative  and  design  guidelines  identified  below  must  be  addressed  in  the  construction  of  the 
facility.  To  further  assist  in  the  design  and  construction  of  a  permanent  facility,  a  generic  site 
plan  is  included  in  the  document  which  will  accommodate  household  hazardous  wastes  that  may 
be  expected  to  be  generated  in  a  municipality  with  a  population  of  300,000  people.  Smaller 
communities  not  requiring  such  an  extensive  facility  can  modify  the  site  designs  based  on  the 
recommendations  provided  at  the  end  of  this  section. 

The  Government  of  Ontario  has  introduced  stringent  legislation  to  direct  the  development  and 
operations  of  a  hazardous  waste  collection  system.  The  following  section  summarizes  the 
legislative  requirements  to  meet  environmental  and  health  and  safety  protection  compliance  and 
should  be  used  for  guidance  in  the  construction  of  a  permanent  facility  but  should  not  necessarily 
be  considered  all  inclusive. 

2.2  Relevant  Legislation 

The  applicant  must  attend  to  the  following  provincial  legislation  in  the  design  and  construction 
of  a  permanent  household  hazardous  waste  (HHW)  facility. 
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Environmental  Protection  Act  -  A  permanent  HHW  facility  is  designated  a  waste  disposal 
site  (transfer  station)  under  Part  V,  Section  24  of  the  Environmental  Protection  Act 
(EPA),  which  states: 


'Waste  disposal  site '  means  any  land  or  land  covered  by  water 
upon,  into,  in  or  through  which,  or  building  or  structure  in  which, 
waste  is  deposited  or  processed  and  any  machinery  or  equipment 
or  operation  required  for  the  treatment  or  disposal  of  waste  R.  S.  O. 
1980,  c.  141,  S.24. 


Provisions  are  made  in  the  EPA  requiring  all  waste  disposal  site  undertakings  to  acquire 
a  Certificate  of  Approval  prior  to  any  operations  or  use.  The  Certificate  of  Approval  is 
issued  for  a  household  hazardous  waste  facility  operating  as  a  "disposal  site/transfer" 
facility.  This  classification  permits  specific  activities  to  be  performed  on  the  premises, 
such  as  bulking  of  wastes,  but  makes  other  activities  illegal,  such  as  treatment.  A 
Certificate  of  Approval  for  a  Waste  Disposal  Site  (Processing)  may  be  required  in 
addition  to  a  Certificate  of  Approval  for  a  Waste  Disposal  Site  (Transfer).  Further 
specifications  relating  to  the  general  environmental  performance  of  the  waste  management 
system  and  the  liability  assumed  from  noncompliance  are  stipulated  throughout  the  Act. 

•  Transportation  of  Dangerous  Goods  Act  -  Handling  and  shipping  procedures  for  the 
transportation  of  dangerous  goods  are  set  out  in  this  Act.  Hazardous  materials  must  be 
classified  and  segregated  according  to  their  most  prevalent  characteristics,  such  as 
flammability,  toxicity,  reactivity,  explosiveness  and  corrosiveness.  Segregation 
requirements  ensure  maximum  health,  safety  and  environmental  protection  against  unsafe 
or  incompatible  movement  of  hazardous  materials. 
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•  Occupational  Health  and  Safety  Act  -  This  Act  specifies  what  measures  must  be  taken 
in  the  construction  and  operation  of  a  facility  to  ensure  safe  working  conditions  for  the 
employees. 

All  materials  specified  and  all  the  work  performed  must  also  comply  with  the  requirements  of 
the  applicable  parts  of  the  Codes  and  Standards  listed  below.  The  latest  editions  and/or  revisions 
of  these  shall  be  applied: 

-  Ontario  Building  Code, 

-  Municipal  By-Laws, 

-  Electrical  Code, 

-  Plumbing  Code,  and 

-  Ontario  Fire  Code. 

2.3  Rpf  nmmended  General  Design  Criteria 

Any  municipality  interested  in  constructing  a  permanent  household  hazardous  waste  facility  must 
take  into  consideration  a  wide  range  of  design  criteria.  The  design  must  reflect  an  understanding 
of  the  facility's  operational  function  and  meet  the  appropriate  health  and  safety  standards.  Site 
plans  will  attend  to  the  site  location  and  site  services,  the  facility's  architectural  structure,  and 
the  interior  layout  and  services.  While  recognizing  the  need  to  address  design  criteria  for  the 
site  and  site  services,  specific  design  needs  and  requirements  will  depend  to  a  large  extent  on 
the  selected  location  of  the  facility.  For  this  reason,  the  section  on  site  design  and  site  services 
highlights  the  pertinent  design  considerations  without  going  into  explicit  detail.  On  the  other 
hand,  less  flexibility  is  possible  on  the  preferred  facility  structural  design  and,  consequently, 
more  detailed  information  is  provided  relating  to  the  building's  structure  and  finishes.  To  aid  in 
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the  discussion  of  permanent  household  hazardous  waste  facility  design  criteria,  a  generic 
building/floor  plan  blueprint  is  provided  in  Diagram  1  (in  the  rear  pocket  of  the  manual). 
2.3. 1  Site  and  Site  Serrices 

The  site  design  must  accommodate  easy  access  by  residents  to  the  facility  and  ensure  maximum 
effeciency  of  the  drive  through  and  drop-off  collection  system.  Consideration  should  be  given 
to  ensuring  sufficient  land  area  to  permit  future  expansion  of  the  site  if  this  is  considered 
appropriate  in  the  future.  Since  participation  will  experience  peak  periods,  the  site  and  site 
service  design  must  allow  for  expediency  in  collection  and  minimize  traffic  buildup. 

1.         Location 

The  location  of  a  permanent  household  hazardous  waste  facility  is  an  important 
consideration  when  establishing  a  convenient  location  in  order  to  maximize  participation 
rates.  At  the  same  time,  it  may  be  beneficial  from  insurance  and  approvals  perspectives 
to  use  an  existing  municipal  facility  site.  With  these  goals  in  mind,  a  number  of  site 
characteristics  must  be  must  factored  into  the  decision-making  process.  These  include: 

•  adequate  land  for  site  and  building  requirements; 

•  availability  of  electrical,  water,  and  sanitary  sewer  services; 

•  suitability  of  soils  for  road  and  buUding  construction; 

•  ground  and  surface  water  flow  and; 

•  zoning  and  surrounding  land  use. 
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2.         Roads  and  Parking 

Road  access  and  parking  layout  are  important  features  of  the  facility  design  criteria. 
Depending  on  the  location  of  the  facility,  much  of  the  road  and  parking  requirements 
may  already  be  met.  Regardless,  an  evaluation  of  the  following  design  considerations 
may  help  to  identify  inadequacies  in  the  existing  road  and  parking  infrastructure: 

•  adequate  access  for  vehicles; 

•  solid  concrete  pads,  with  hardener,  in  any  area  where  spills  might  occur; 

•  adequate  queue  lengths  for  expected  volume  of  traffic; 

•  clearance  from  interference  with  other  traffic  if  the  facility  is  located  on  a 
municipal  site; 

•  the  parking  area  for  generators  to  deliver  waste  to  reception  area  should  be 
designed  to: 

-  minimize  carry  distance  and  minimize  spill  risk, 

-  could  also  serve  waste  exchange  users  (see  Section  5.5.2), 

-  ensure  wastes  not  to  be  carried  through  traffic  areas. 

•  staff  parking  if  not  provided  elsewhere; 

•  separate  road  access  to  shipping  area  for  removal  of  waste  material; 

•  optional  exterior  loading  dock  in  pit  to  accommodate  the  loading  of  waste 
materials  from  the  shipping  area; 

•  adequate  length  for  parking  of  waste  removal  vehicles. 
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3.  Storm  Water  Management 

Provisions  must  be  made  for  the  proper  management  of  storm  water  within  the  vicinity 
of  the  facility.  Management  of  storm  water  should  take  into  account  the  requirements 
of  the  Ontario  Water  Resources  Act.  Specific  precautions  can  be  taken  to  ensure  that 
only  rain  water  is  drained  to  storm  sewers: 

•  site  drainage  should  be  sloped  away  from  the  facility  at  the  point  where  the 
overhang  of  the  canopy  over  the  customer  drive-through  area  ends; 

•  appropriate  catch  basins,  ditches  and  drain  piping  should  be  installed  to  deliver 
water  to  the  local  drain  system; 

•  roof  drains  will  be  required  to  catch  rain  water  falling  on  the  roof  and  drainage 
will  also  be  directed  away  from  the  building. 

4.  Site  Services 

The  heading  'site  services'  encompasses  a  wide  range  of  utility  services  that  are  vital  to 
the  operation  of  the  facility.  Depending  on  the  location  of  the  facility,  some  of  the  utility 
service  needs  can  be  integrated  with  the  existing  site  services.  Provisions  must  be  made 
to  provide  the  following  services: 

•  water  supply; 

•  fire  main(s)  to  hydrant(s); 

•  sanitary  sewer  for  domestic  purposes  only; 
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•  hydro/electrical  service  (buried  or  overiiead); 

•  street  lighting,  if  required  during  hours  of  operation;  and 

•  site  perimeter  fencing  (e.g.  8  ft  high,  chain  linked  with  a  barb-wire  top). 

5.         SpiUs  Containment  Areas 

An  effective  spill  containment  system  must  be  built  into  any  site  design  to  ensure  that  any 
spill  of  incoming  hazardous  wastes  will  be  properly  contained  and  managed.  The  spill 
catch  area  must  not  drain  into  the  storm  water  drainage  system.  A  suggested  design  for 
the  site's  containment  area  includes  the  following  features: 

•  the  catch  area  will  be  located  under  the  shelter  of  a  canopy  overhang  located  in 
the  designated  drop-off  area; 

•  the  parking  area  located  under  the  canopy  will  slope  to  a  drain  leading  to  an 
underground  spill  containment  tank  or  sump; 

•  the  external  spill  containment  tank  or  sump  should  be  emptied  after  any  spill,  be 
regularly  monitored  and,  when  full,  be  collected  and  treated  by  a  licensed  waste 
hauling  company. 
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6.         Outdoor  Storage  Facilities 

Provisions  must  be  made  to  accommodate  the  location  of  a  dumpster  for  non-hazardous 
waste  material.  In  addition,  specific  hazardous  waste  materials  require  outdoor  storage 
in  a  designated  outdoor  area.  Codes  and  standards  govern  outdoor  storage  and 
containment  for: 

•  Propane  cages  for  propane  tanks;  and 

•  Oil  tanks  for  waste  oil. 
Legislation  includes: 

•  Gasoline  Handling  Act,  O.Reg.  439; 

•  Energy  Act,  O.Reg.  A25-82; 

•  Ontario  Fire  Code;  and 

•  National  Fire  Code. 
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2.3.2  Building  Design  Criteria 

The  building  should  be  designed  to  accommodate  the  best  layout  for  a  specific  site  and  it  should 
be  sized  for  the  storage  and  process  facilities  required  at  a  particular  location.  The  layout  should 
be  functional,  economical  and  meet  all  the  relevant  code  requirements.  In  addition,  the  building 
material  selection  and  construction  should  be  based  on  durability  and  economy. 

2.3.3  Building  Construction 

Municipalities  wishing  to  construct  a  permanent  household  hazardous  waste  facility  must  adhere 
to  stringent  structural  standards.  Floors,  walls,  ceilings,  windows,  doors  and  other  openings 
should  meet  the  required  stresses,  loads  and  fire  code  requirements  to  ensure  adequate  health 
and  safety  and  environmental  protection.  The  overall  structural  requirements  are  governed  by 
the  Ontario  Building  Code  and  local  municipal  by-laws.  The  Electrical  Code,  the  Plumbing 
Code  and  the  Ontario  Fire  Code,  as  well  as  standards  relating  to  the  facility  design  should  also 
be  adhered  to.  The  following  categories  represent  ideal  construction  condition  depending  on  the 
size  of  the  facility,  projected  level  of  use  of  the  facility  and  other  operational  factors.  Lower 
cost  construction  approaches  may  also  be  appropriate,  depending  on  the  range  of  materials 
collected  at  the  facility  and  operational  characteristics  of  the  facility. 

1.         Footings  and  Foundations 

Depending  on  the  soil  conditions,  a  typical  footing  and  foundation  construction  consists 
of  reinforced  concrete  to  150  mm  above  the  grade  and  also  extending  well  below  the 
frost  line. 
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Superstructure 

Steel  frame  construction  should  consist  of  steel  columns,  beams  and  open  web  steel  joists 
with  a  40  mm  deep  galvanized  roof  deck  that  is  sloped  in  the  direction  of  the  drains. 

Exterior  Walls 

The  exterior  walls  should  be  constructed  using  cavity  masonry  design  and  should  include 
concrete  block,  air- vapour  barrier,  insulation  with  thickness  to  meet  code  requirements, 
an  air  space  and  brick  facing. 


Roof 


The  roof  should  consist  of  built-up  roofing  and  gravel  with  metal  flashings,  including 
vapour  barrier,  insulation  with  thickness  to  meet  code  requirements,  4  ply  built-up 
roofing  and  gravel.   Metal  flashing  can  be  (22  ga)  .76  mm  prefinished  metal. 


Floors 


The  floors  should  be  constructed  of  concrete  slabs  on  well  compacted  granular  fiU,  with 
a  steel  reinforced  and  steel  trowel  finish.  Additional  reinforcing  and  hardener  should  be 
applied  in  areas  designated  for  fork-lift  use.   All  floors  should  also  be  slip  resistant. 


2-  11 


Partitions 

In  the  processing  area,  the  storage  area  and  the  washrooms,  the  partitioning  walls  should 
be  constructed  of  concrete  blocks,  extending  to  the  underside  of  the  roof  deck.  The 
office  area  and  other  staff  areas  can  be  constructed  using  drywall  and  steel  studs.  Wall 
thickness  will  depend  on  the  heights  and  the  fire  rating  requirements  of  the  building. 

Blow-out  Walls 

Blow-out  walls  should  be  built  into  the  design  of  specific  storage  areas,  such  as  the 
'Flammable  Storage  Area'. 

Ceilings 

Suspended  acoustical  ceilings  should  be  provided  in  the  office  area  only. 
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Doors  and  Frames 

To  a  limited  extent  the  location  of  doors,  frames  and  hardware  can  be  designed  to  suit 
the  facility's  individual  needs;  however,  the  following  design  criteria  should  be  taken  into 
consideration: 

•  fire  rated  doors,  frames  and  hardware  must  meet  the  building's  fire  code 
classification; 

•  the  man  doors  should  be  constructed  with  hollow  metal  material  and  a  1.5  mm 
galvanized  wire  coating.  These  doors  should  be  equipped  with  panic  bars  to 
facilitate  opening  the  doors  in  an  emergency. 

•  overhead  doors  should  be  electrically  operated  roller  steel  shutter,  complete  with 
chains  and  locks  and  other  safety  features; 

•  the  fiames  used  to  form  the  main  doors  should  be  constructed  with  hollow  metal 
material  and  a  1.5  mm  galvanized  wipe  coating;  and 

•  the  frames  for  the  overhead  doors  should  consist  of  steel. 


10.       Windows 


Extension  windows  should  be  constructed  of  thermally-broken,  anodized  aluminimi,  witii 
extruded  aluminum  sills. 


2-  13 


1 1 .       Canopy 

A  canopy  should  be  constructed  to  extend  over  the  customer  drive-through  area  to 
prevent  rainwater  from  spilling  into  the  spill  containment  area.  The  underside  of  the 
canopy  should  be  finished  with  pre-finished  metal  siding  (5,000  series). 

2.3.4  Functional  Floor  Plan 

1.         Storage  Areas 

The  building  design  may  take  into  consideration  six  basic  waste  type  classifications  by 
designating  separate  storage  areas  separated  by  either  dikes,  curbing,  or  walls. 
The  six  storage  areas  are  as  follows: 


Acid  Corrosive  Storage  Area; 
Base  Corrosive  Storage  Area; 
Flammable  Storage  Area; 
Toxic  Storage  Area; 
Oxidizer  Storage  Area;  and 
Non-Hazardous  Storage  Area. 


Other  storage  options  may  also  be  available  that  ensure  worker  safety  and  environmental 
protection,  and  which  also  incur  less  cost  than  separate  storage.  For  example,  storage 
cupboards  or  other  secondary  containment  may  suffice  for  miscellaneous  waste  types 
such  as  acids,  bases  and  toxics. 
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The  size  of  each  storage  area  depends  to  a  large  extent  on  the  quantities  and  types  of 
wastes  received  at  the  facility;  however,  the  sizes  of  the  storage  areas  need  not  be  equal. 
The  sizes  should  reflect  the  relative  proportions  of  hazardous  waste  received  at  the 

facility. 

Storage  areas  can  be  designed  to  accommodate  a  variety  of  materials,  the  characteristics 
of  which  will  require  appropriate  segregation  of  the  waste  materials.  The  following 
factors  will  affect  the  storage  area  requirements: 

•  bulking  of  hazardous  wastes,  where  applicable; 

•  frequency  of  pick-up; 

•  reporting  requirements  for  storage  longer  than  3  months; 

•  generation  rate  of  household  hazardous  wastes  for  the  serviced  population; 

•  anticipated  capture  ratio.  Where  the  ratio  is  not  known,  it  can  be  assumed 
to  be  80%  of  the  estimated  generation  rate; 

•  space  and/or  shelving  requirements  for  materials  to  be  stored;  and 

•  ramps  over  curbs,  where  required. 

2.         Work  Areas 

The  work  area  should  be  designed  to  incorporate  a  number  of  functions  ranging  from 
administration  to  waste  handling.  Some  tasks  can  be  performed  in  a  common  area,  for 
example  the  sorting  and  bulking  of  incoming  wastes  can  be  conducted  in  the  same  work 
area.  The  facility  design  includes  the  following  work  areas: 


• 


• 


• 


• 
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General  open/common  area,  where  sorting  and  handling  of  waste  is 
performed; 

Bulking  area,  which  must  provide  adequate  space  and  air  changes  to 
accommodate  buUdng  activities,  and  adequate  space  for  storage  of  bulk 
containers  and  side  draft  fume  hood;  as  stipulated  by  the  Ontario  Building 
Code  and  the  Occupational  Health  &  Safety  Act  and  Regulations  for 
Industrial  Establishments  -  Revised  Regulations  of  Ontario,  1980, 
Regulation  692; 

Lab,  which  provides  adequate  space  for  lab  equipment,  lab  benches  and 
a  fume  hood; 

Office; 

File  storage  area  for  maintaining  inventory,  material  data,  etc.; 

Aisles  and  hallways  for  movement  of  materials,  sized  for  optional  forklift 
operation  and  other  equipment;  and 

space  for  drums  of  spill  clean-up  materials. 
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Service  Areas 

The  facility  design  should  also  accommodate  the  following  service  areas: 

•  Mechanical/electrical  room  for  power  panel,  fire  water  riser,  domestic 
water  meter,  and  possible  heating,  ventilation  and  air  conditioning 
(HVAC)  equipment. 


4.         Staff  areas 


Depending  on  the  location  of  the  permanent  household  hazardous  waste  facility  the 
following  staff  areas  may  be  considered: 

•  Lunch  room; 

•  First  Aid  room; 

•  Men's  and  Women's  change  rooms  and  showers,  equipped  with  lockers, 
benches  and  vanity  services;  and 

•  Men's  and  Women's  washrooms. 
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2.3.5  BuUding  Services 

The  heading  'building  services'  encompasses  a  wide  range  of  utility  services  that  are  vital 
to  the  operation  of  the  facility.  The  function  of  the  facility  wiU  require  strict  adherence 
to  codes  and  standards  for  the  installation  of  the  utility  services.  The  following  items 
should  be  considered: 

1 .  Domestic  water  and  sewer 

•  Distribution  to  showers,  washrooms,  eyewash  stations,  lab,  lunchroom  (optional) 

•  Waste  demand  requirement  to  be  specified. 

2.  Electrical  service  and  wiring 

•  Voltage  to  suit  site  conditions  and  equipment  requirements 

•  Explosion  proof  wiring  and  fixtures/fittings  in  storage  and  bulking  areas 

•  Electric  heat 

-  distributed  control  by  thermostat 

-  baseboard  or  convection  supplement  to  supply  air  heat  for  staff  areas 
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•  Lighting 

-  high  level  lighting  to  office  standard  in  work  areas 

-  lower  level  lighting  in  storage/warehouse  areas 

-  exterior  wall  mounted  security  lights 

•  Outlets  (120  V)  in  lab,  lunchroom,  and  office 

•  Equipment  power 

-  HVAC  equipment  including  fume  hood 

-  sprinkler  booster  pump,  if  needed 

-  forklift  battery  charger 

3.  Drains  from  hazardous  waste  storage  and  bulking  areas 

Separate  drains  situated  in  the  bulking  area  and  each  storage  area  should  drain  to  an 
individual  sump  located  in  each  area  or  to  the  sump  in  the  loading/unloading  area.  The 
sumps  should  be  emptied  after  any  spill,  be  regularly  monitored  and  the  liquid  contents 
periodically  pumped  out  and  properly  treated  and  disposed. 

4.  Ventilation  and  air  conditioning  recommendations 

Ventilation  and  air  conditioning  installations  comprise  an  important  health  and  safety 
feature  of  a  household  hazardous  waste  permanent  facility.  Specific  considerations 
should  be  given  to  the  following  prior  to  installing  a  HVAC  system: 
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•  ventilation  rates  should  be  in  compliance  with  Ministry  of  Labour,  and  fire 
department  requirements  for  both  summer  and  winter  weather  conditions; 

•  approval  may  be  required  for  what  is  discharged  from  the  installation  from  the 
appropriate  Ministry  of  the  Environment  regional  director  under  Part  n,  Section 
8  of  the  Environmental  Protection  Act; 

•  provisions  should  be  made  to  allow  for  external  ventilation  control  which  will 
permit  one  air  change  prior  to  entry  into  the  facility; 

•  climate  controlled  work  areas  should  be  designed  to  ensure  comfortable  working 
conditions,  with  room  temperature  ranging  from  20°  -  25°C  year  round; 

•  separate  thermostatic  control  can  be  installed  for  the  work  and  storage  areas; 

•  supply  and  exhaust  fans  should  be  installed  with  considerations  made  to  have  the 
fans  explosion  proof;  and 

•  a  side  draft  fume  hood  shall  be  installed  with  an  airflow  and  control  system. 

Fire  protection  system 

The  characteristics  of  the  hazardous  wastes  stored  in  the  facility  require  the  installation 
of  a  sophisticated  fire  protection  system  that  should  be  discussed  and  approved  by  the 
local  Fire  Chief.  A  wide  range  of  fire  detection  and  control  equipment  may  be  made 
available  in  the  facility,  including: 
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•  sprinklers  and  a  booster  pump; 

•  foam  dispersal  equipment,  appropriate  for  most  materials; 

•  chemical  fire  extinguishers; 

•  alarm  devices; 

•  fire  hydrants  on  or  adjacent  to  the  property; 

•  explosion  proof  lighting; 

•  flame  detectors  with  a  capacity  to  detect  ultra-violet  wavelengths;  and 

•  self-illuminating  signs  notifying  -  No  Smoking, 

-  Chemical  Storage, 
-Exit. 
2.3.6  Equipment 

Equipment  required  in  the  facility  will  depend,  to  a  large  extent,  on  the  size  and  function 
of  the  facility.   The  following  should  be  considered: 

•  lab  equipment,  as  specified  by  a  chemist,  should  be  equipped  with 
benches,  fume  hoods,  cabinets,  and  appropriate  testing  equipment; 

•  office  and  lunchroom  furniture; 

•  materials  handling  and  storage  equipment,  including: 

forklift  (optional), 

hand  operated  pallet  cart(s), 

dollies. 
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containers   to   transfer   waste   materials   from   program 

participants  to  the  building, 

45  gallon  drums, 

storage  shelves,  and 

pallets  to  permit  stacking  of  drums. 

•  side  draft  fume  hood  for  bulking  area  and  lab;  and 

•  office  equipment,  including: 

computer  and  printer, 

fire  proof  filing  cabinet,  and 

miscellaneous  office  supplies. 

2.3.7  An  Overview  of  Building  Costs 

The  following  section  details  the  estimated  costs  involved  in  constructing  a  permanent  facility 
in  the  size  of  380  m^;  as  indicated  in  Section  2. 1 ,  this  size  of  facility  would  serve  the  household 
hazardous  waste  requirements  generally  associated  with  a  municipality  with  a  population  of 
300,000  people.  These  costs  are  based  on  the  building  blueprint  design  provided  in  this  manual. 
Costs  are  not  included  for  exterior  landscaping,  roads  and  exterior  lighting  requirements  since 
the  range  of  necessity  and  sophistication  varies  greatly  depending  on  the  siting  of  the  facility. 
Overall,  the  cost  to  construct  a  fully  functional  permanent  household  hazardous  waste  facility 
based  on  a  generic  bluq)rint  design  is  estimated  at  $664,500.  The  disaggregated  costs  are  as 
follows: 
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STRUCTURE  AND  ARCHITECTURAL  FINISHES 


FOOTINGS  AND  FOUNDATIONS 

$37,000 

SUPERSTRUCTURE 

$90,000 

EXTERIOR  WALLS 

$98,000 

ROOFING 

$31,000 

FLOOR 

$58,000 

PARTITIONS 

$50,000 

CEILING 

$  3,000 

DOORS 

$110,000 

WINDOWS 

$  10,000 

FINISH  CARPENTRY 

$   1,000 

MISCELLANEOUS 

$  2,000 

SUBTOTAL 

$480,000 

MECHANICAL 

$129,000 

ELECTRICAL 

$  55,500 

TOTAL  COST 

$664,500 

2.3.8  Cost  Reduction  Measures 

Smaller  communities  may  wish  to  consider  alternative  measures  to  reduce  the  costs  of  designing 
and  constructing  a  sophisticated  permanent  facility.  It  should  be  kept  in  mind,  however,  that 
as  the  features  of  the  facility  design  are  modified  so  too  is  the  facility's  ability  to  serve  the 
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community.   Health  and  environmental  safety  practices  must  not  be  compromised.    Suggested 
cost  reduction  measures  include  the  following: 

•  Supervisory  and  technical  personnel  can  be  kept  to  a  minimum  by  locating  the 
permanent  facility  within  the  confines  of  other  municipal  waste  management 
facilities. 

•  The  permanent  facility  can  be  located  at  a  Public  Work's  yard,  transfer  station, 
sewage  treatment  plant,  landfill  site  in  which  personnel  change  rooms,  offices, 
lunch  room  and  first  aid  room  are  already  provided.  Provisions  for  these  service 
rooms  in  adjacent  buildings  eliminates  the  need  to  incorporate  them  into  the 
permanent  facility  design.  In  addition,  the  reception  area  may  also  be  located  in 
an  adjacent  municipal  building. 

•  Storage  areas  can  be  reduced  in  size  depending  on  the  estimated  storage  needs  of 
the  facility.  Volumes  of  household  hazardous  waste  material  collected  during 
previous  collection  day  events  can  be  used  to  determine  storage  needs. 

•  As  indicated  in  Section  2.3.4,  storage  cupboards  or  other  secondary  containment 
may  suffice  in  a  single  area  for  various  waste  types  such  as  acids,  bases  and 
toxics. 

•  As  discussed  in  Section  5.4.7  -  batteries  can  be  stored  outside  in  order  to  save 
valuable  storage  space  inside  the  facility. 
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•  Bulking  of  waste,  where  applicable,  will  help  to  reduce  storage  space 
requirements. 

•  Provisions  made  to  construct  a  canopy  over  the  waste  receiving  and  loading  areas 
should  eliminate  the  need  to  install  a  sophisticated  drainage  system  and  filtering 
system  to  collect  and  isolate  rain  water  from  accidental  chemical  spills.  Any  spill 
occurring  imder  a  canopy  can  be  contained  and  drained  to  underground  spill 
containment  tank. 

•  The  exterior  loading  dock  pit  is  optional  assuming  that  the  waste  handling 
company  has  suitable  loading  equipment  to  accommodate  ground  level  loading 
activities. 
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3.0       FACILITY  APPROVAL  AND  DOCUMENTATION 


3.1  Overview 


Any  municipality  wishing  to  offer  household  hazardous  waste  collection  services  must  become 
familiar  with  documentation  requirements.  Documentation  serves  several  purposes  from 
permitting  the  siting  and  operation  of  the  permanent  household  hazardous  waste  facility  to 
eliminating  the  potential  for  waste  handling  and  disposal  violations.  Facility  operators  must  also 
ensure  that  emergency  and  routine  procedures  are  referenced. 

As  a  transfer  station  under  the  Environmental  Protection  Act  and  a  generator  of  hazardous  waste 
(under  O.  Reg.  347)  the  facility  is  subject  to  a  variety  of  regulatory  procedures.  This  section 
presents  the  necessary  facility  documentation  requirements  including  requirements  for  a 
Certificate  of  Approval,  the  generator  registration  number  and  the  waste  manifest  system. 

3.2  Relevant  Legislation 

The  operator  of  the  household  hazardous  waste  facility  must  be  familiar  with  the  following 
pieces  of  environmental  legislation  which  govern  the  operations  and  management  of  any 
household  hazardous  waste  disposal  facility  and  the  hazardous  wastes  handled  within. 

•  Environmental  Protection  Act  -  All  generators  of  waste  must  assume  responsibility  and 

liability  for  the  management  of  their  waste  under  Part  V  of  the  Environmental  Protection 
Act  (EPA). 

Section  13.1  of  the  Environmental  Protection  Act  states: 
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"Notwithstanding  any  other  provision  of  this  Act  or  the  regulations,  no  person  shall 
discharge  a  contaminant  or  cause  or  permit  the  discharge  of  a  contaminant  into  the 
natural  environment  that  causes  or  is  likely  to  cause  an  adverse  effect" . 

In  order  to  legally  operate  a  household  hazardous  waste  facility,  a  municipality  must  have 
a  Certificate  of  Approval. 

Section  39  of  the  Environmental  Protection  Act  states: 

"No  person  shall  deposit  waste  upon,  in,  into  or  through  any  land  or  land  covered  by 

water  or  in  any  building  that  is  not  a  waste  disposal  site  for  which  a  certificate  of 

approval  or  a  provisional  certificate  of  approval  has  been  issued  and  except  in 

accordance  with  the  terms  and  conditions  of  such  certificate".  R.S.O.  1980,  c.  141,  s. 

39 

Regulation  347.  which  falls  under  Part  V  of  the  Environmental  Protection  Act  dealing 
with  the  management  of  waste  material,  stipulates  stringent  transportation  and  disposal 
procedures  for  liquid  industrial  and  hazardous  waste,  also  referred  to  as  'Subject  Waste'. 
Generators,  carriers  and  receivers  of  hazardous  waste  must  comply  with  registration  and 
waste  manifest  requirements.  This  "cradle-to-grave"  approach  provides  the  necessary 
means  of  tracing  a  hazardous  waste  from  the  point  of  generation  through  to  proper 
disposal.  However,  Regulation  347  exempts  a  number  of  hazardous  wastes  from  the 
management  procedures  that  would  otherwise  be  required.  These  exemptions  are 
summarized  in  Table  3-1,  and  include: 

1)         Household  Hazardous  Waste  Exemption  -  Under  the  heading  Domestic  Waste, 
all  household  hazardous  wastes  are  exempt  from  the  generator  handling  and 
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disposal  requirements  stipulated  in  O.  Reg.  347  at  the  point  that  they  are 
generated  (e.g.  in  the  home).  However,  this  exemption  does  not  extend  to 
facilities  where  these  wastes  are  collected  and  does  not  pertain  to  hotels,  motels 
or  institutions,  e.g.  schools,  government  offices  and  hospitals,  but  does  pertain 
to  nursing  homes,  rest  homes  or  professional  dental  and  medical  offices  as 
defined  by  the  Regulation. 

2)         Small  Quantity  Exemptions 


• 


• 


• 


Acute  Hazardous  Waste  -  Registration  is  not  required  if  the  generator 
produces  less  than  one  kilogram  per  month  or  does  not  accumulate  more 
than  one  kilogram  of  acute  hazardous  waste  in  any  time  period. 

Hazardous  Waste  -  Registration  is  not  required  if  the  generator  produces 
less  than  five  kilograms  per  month  of  a  hazardous  waste  or  does  not 
accumulate  more  than  five  kilograms  in  any  time  period. 

Liquid  Industrial  Waste  -  Registration  is  not  required  if  the  generator 
produces  less  than  twenty-five  kilograms  per  month  of  a  liquid  industrial 
waste  or  does  not  accumulate  more  than  twenty-five  kilograms  of  a  liquid 
industrial  waste  in  any  time  period. 

It  should  be  noted  that  smaller  commercial/industrial  generators  of  liquid 
industrial  and/or  hazardous  waste  who  are  exempt  from  the  generator 
registration  requirement  of  O.  Reg.  347  by  virtue  of  small  quantities  but 
wish  to  utilize  permanent  HHW  facilities  to  manage  their  wastes;  are  not 
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exempt  from  O.Reg.  347  and  the  waste  management  system  Certificate  of 
Approval  requirement  under  Part  V  of  tlie  Environmental  Protection  Act. 
The  Ministry  of  the  Environment  is  investigating  options  for  acceptance 
of  these  wastes  at  such  facilities. 

3)         Additional  Exemptions 

•  Spills  -  The  same  exemption  applies  to  spills  that  contain  those  amounts 
of  hazardous  or  liquid  industrial  waste  outlined  above  under  the  Small 
Quantity  Exemptions. 

•  Containers  and  Liners  -  Empty  containers  or  inner  liners  may  or  may  not 
be  exempt  depending  on  the  characteristic  of  the  material  they  contained. 
Generally,  all  empty  containers  and  liners  that  have  been  used  to  contain 
liquid  industrial  and  hazardous  waste  are  exempt  from  generator 
registration  requirements.  Exemption  also  applies  to  acute  hazardous 
waste  containers  and  liners  in  which  the  empty  container  is  less  than 
twenty  litres  capacity  or  the  liners  in  total  weigh  less  than  ten  kilograms. 

•  Agricultural  Wastes  -  All  waste,  including  pesticides,  relating  to  farm 
operations  are  exempt  from  the  management  requirements  of  Regulation 
347.   These  wastes  may  result  from  the  following  activities: 

spraying  operations, 
food  packaging, 
food  preserving, 
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animal  slaughter,  and 
meat  packaging. 

The  Pesticides  Act  regulates  the  handling  of  pesticides  used  for  farm 
operations. 

•  PCB  (Polychlorinated  Biphenyl)  Waste  -  PCB  liquids  are  not  subject  to 
generator  registration  requirements  of  O.  Reg.  347  if: 

•  wastes  contain  PCBs  at  a  concentration  of  less  than  50ppm; 

•  individual  electrical  or  other  equipment  (e.g.  heat  transfer, 
fluorescent  fixture  ballasts,  or  hydraulic  equipment)  contain  less 
than  one  kilogram  of  PCBs;  or 

•  PCBs  are  used  in  machinery  or  equipment  intended  to  destroy  the 
chemical  composition  of  the  substance  (equipment  must  be 
operated  under  a  certificate  of  approval). 

•  Nursing  Homes,  Rest  Homes,  Professional  Dental  and  Medical  Offices  - 
"Subject"  wastes  are  exempt  from  generator  registration  requirements. 

•  Retail  Motor  Vehicle  Service  Station  -  Registration  is  not  required  for 
"subject"  waste  if  the  station  has  a  written  agreement  for  the  collection 
and  handling  of  the  waste  from  a  waste  management  system  approved  uner 
Part  V  of  the  Environmental  Protection  Act  (EPA). 
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•  Recyclable  Material  -  Essentially  this  definition  refers  to  any  liquid 
industrial  and  hazardous  waste,  as  well  as  any  other  waste  covered  under 
the  "Subject  Waste"  classification  that  is  1)  intended  for  use  in  a  process 
other  than  waste  management,  2)  to  be  directly  packaged  for  resale,  and 
3)  offered  for  retail  sale  to  meet  realistic  market  demand.  Furthermore, 
the  intended  use  cannot  involve  combustion/incineration  or  land 
application.  To  comply  with  the  Regulation's  requirements  the  liquid 
industrial  and  hazardous  waste  must  pass  directly  from  generator  to  end 
user  or  retailer  without  passing  through  a  transfer  station  or  any  other 
intermediary  transfer  point. 

It  is  likely  that  a  Certificate  of  Approval  for  a  household  hazardous  waste  facility  will 
exclude  or  restrict  some  materials.  These  include  PCB  wastes,  pathological  waste  and 
radioactive  wastes  as  these  materials  are  defined  in  the  legislation. 

3.3  Routine  Documentation  Procedures 

As  with  all  other  facilities  involved  in  the  management  of  hazardous  wastes,  the  owner  of  the 
household  hazardous  waste  facility  must  apply  to  the  Ministry  of  the  Environment  for  approval 
to  operate  and  manage  the  incoming  hazardous  waste  materials.  The  application  procedures  are 
very  detailed  and  regimented. 
3.3.1  General  Responsibilities 

Under  the  Environmental  Protection  Act  the  ownership  of  waste  that  is  accepted  at  a  waste 
management  site  by  the  operator  of  the  site  is  transferred  to  the  operator  upon  acceptance.  Once 
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a  waste  has  been  received,  the  operator  of  the  facility  is  considered  the  owner  of  the  waste  and 
consequently  is  responsible  and  liable  for  the  safe  management  of  the  waste. 

No  owner  of  hazardous  waste,  as  defined  by  Regulation  347  under  the  Environmental  Protection 
Act,  may  allow  the  waste  to  pass  beyond  their  control  or  to  leave  their  facility  unless  the  waste 
is  transferred  by  a  certified  transportation  company  (carrier)  to  a  certified  disposal  company 
(receiver)  under  the  control  of  the  waste  manifest  system. 

3.3.2  Certificate  of  Approval  Requirements 

A  Certificate  of  Approval  must  be  obtained  for  the  operation  of  the  household  hazardous  waste 
facility.  Application  forms  are  available  from  local  district  offices  of  the  Ministry  of  the 
Environment.  At  its  discretion,  the  Ministry  of  the  Environment  has  the  right  to  request  a 
hearing  by  the  Environmental  Assessment  Board.  The  proponent  should  meet  with  local  MOE 
district  office/regional  staff  to  discuss  details  of  the  proposed  facility  and  to  obtain  any  additional 
information  required  to  be  submitted  with  the  application.  The  completed  application  is  to  be 
returned  to  the  local  district  office. 

All  wastes  targeted  for  collection  at  the  household  hazardous  waste  facility  must  be  identified 
in  the  application  for  a  Certificate  of  Approval.  Only  those  wastes  listed  in  the  Certificate  of 
Approval  can  be  accepted  at  the  facility.  The  Certificate  requests  an  annual  submission  of  waste 
types  and  quantities  received  during  the  calendar  year  as  well  as  a  summary  of  their  ultimate 
disposal. 
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3.3.3  Contingency  Plans 

Under  extenuating  circumstances,  a  household  hazardous  waste  facility  may  be  required  to  accept 
materials  that  do  not  comply  with  the  terms  and  conditions  of  the  Certificate  of  Approval  in 
order  to  ensure  the  proper  management  of  a  waste. 

Special  consideration  must  be  given  to  those  wastes  entering  the  household  hazardous  waste 
facility  that  are  not  covered  under  the  Certificate  of  Approval  or  have  an  unknown  identity.  To 
cover  this  situation,  the  owner/operator  of  the  fecility  must  submit  a  contingency  plan  in  the 
Certificate  of  Approval  application  stipulating  the  appropriate  measures  to  be  taken  if  this 
situation  should  arise.   The  contingency  plan  should  include  the  following  procedures: 

•  immediate  recognition  of  a  violation,  followed  by  the  identification  of  the 
generator; 

•  segregation  and  isolation  of  the  waste; 

•  notification  of  the  violation  to  the  appropriate  staff  member  at  the  local  District 
Office  of  the  Ministry  of  the  Environment; 

•  priority  testing  of  the  waste,  as  necessary,  to  identify  its  composition; 

•  maintenance  of  all  waste  type  violations  records. 

Municipalities  must  ensure  that  due  diligence  is  taken  to  discourage  contravening 
activities.  Municipalities  should  also  initiate  adequate  educational  activities  to  inform 
the  participants  about  the  conditions  for  receiving  the  household  hazardous  wastes. 
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3.3.4  Registration  Requirements 

AH  hazardous  waste  generators,  as  defined  by  O.  Reg.  347,  must  complete  and  submit  a 
Generator  Registration  Report  to  tiie  Ministry  of  the  Enviromnent.  Generator  registration 
reports  can  be  obtained  from  local  MOE  district  offices.  In  order  to  manage  household 
hazardous  wastes  at  a  household  hazardous  waste  facility,  a  municipality  must  be  registered  as 
a  generator  of  hazardous  waste  under  O.  Reg.  347.  Larger  municipalities  with  more  than  one 
household  hazardous  waste  facility  require  a  separate  Generator  Registration  and  Certificate  of 
Approval  for  each  facility. 

The  generator  must  include  a  detailed  description  of  the  wastes  expected  to  be  collected  on-site. 
The  reporting  requires  a  general  description  of  the  identity  and  general  physical  and  chemical 
characteristics  of  the  waste,  estimated  quantities  and  a  best-fit  waste  classification  code.  The 
Generator  Registration  Report  also  requires  an  identification  of  the  intended  certified  waste 
management  carrier  and  receiver. 

Following  registration  with  the  Ministry  of  the  Environment,  the  generator  will  receive  a  letter 
of  acknowledgement  which  provides  the  registration  number  for  the  household  hazardous  waste 
facility  and  a  list  of  registered  wastes  at  the  facility.  Once  registered,  a  generator  is  only 
required  to  re-register  with  the  Ministry  of  the  Environment  if  there  is  a  change  in  the 
information  originally  submitted  to  the  Ministry.  A  supplementary  Generator  Registration 
Report  must  be  submitted  to  the  Ministry  within  15  days  after  the  change  has  occurred. 
Shipment  of  the  waste  cannot  resume  until  a  new  generator  registration  document  has  been 
issued  by  the  Ministry. 
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3.3.5  Waste  Manifest  Requirements 

A  Generator  Registration  Number  must  be  acquired  from  the  Ministry  of  the  Environment  in 
order  to  ship  wastes.  The  number  is  issued  by  the  Ministry  along  with  the  letter  of 
acknowledgement.  Separate  manifests  must  be  completed  for  each  waste  generating  facility  (site) 
or  in  this  case  for  each  household  hazardous  waste  facility.  A  manifest  must  be  completed  for 
aU  shipments  of  waste  from  each  facility.  Generators  are  responsible  for  ensuring  that  carriers 
are  certified  and  the  treatment  and  disposal  facility  has  Ministry  approval.  Carriers  can  only 
accept  those  wastes  for  which  a  manifest  has  been  completed.  The  operator  of  the  facility  must 
be  present  during  the  pick-up  service  provided  by  the  carrier  and  until  the  service  is  completed. 
All  parties  involved  in  the  transaction  must  keep  a  copy  of  the  manifest  for  a  two  year  period. 

3.3.6  Additional  Information 

Inventories  of  all  incoming  and  outgoing  wastes  must  be  conducted  at  the  facility.  These 
inventory  records  must  be  kept  on  file  for  a  two  year  period.  Where  storage  of  hazardous 
wastes  beyond  a  three  month  period  is  undertaken,  the  generator  should  notify  the  Regional 
Director  of  the  Ministry  of  the  Environment  in  writing  of  the  storage  activity  within  5  working 
days  following  the  initial  three  month  period. 
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4.0  FACnJTY  OPERATIONAL  SAFETY  GUIDELINES 

4.1  Overview 

The  day-to-day  operation  of  any  facility  involved  in  the  handling  and  storage  of  hazardous 
substances  must  adhere  to  recognized  safety  procedures  designed  to  ensure  the  health  and  safety 
of  the  facility's  employees  and  the  public  at  large.  These  operational  safety  procedures,  when 
implemented  in  conjunction  with  suitable  building  design,  use  of  specialized  mechanical  and 
electrical  equipment,  and  product  containment  standards,  should  create  a  working  environment 
in  which  there  is  minimal  risk  of  injury  or  environmental  contamination. 

All  phases  of  the  operation  must  be  evaluated  for  potential  health,  safety  and  environmental 
concerns  to  facilitate  development  of  effective  work,  safety  and  emergency  response  procedures. 
Specific  items  of  concern  that  should  be  addressed  during  the  evaluation  include: 

a)  safe  handling  procedures  during  receipt,  storage  and  disposal  of  wastes; 

b)  employee  protection; 

c)  segregation  and  storage  of  wastes; 

d)  use  of  specialized  equipment  and/or  processes; 

e)  emergency  response; 

f)  spill  containment  and  clean  up; 

g)  ti^iining; 
h)  security; 

The  resulting  facility  design,  work  practices  and  safety  procedures  must  also  address  the 
applicable  workplace  legislative  requirements  in  order  to  ensure  regulatory  compliance. 
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4.2  Relevant  Legislation 

Numerous  Ministries  have  control  over  one  or  more  aspects  of  health  and  safety  matters.  Table 
4-1  summarizes  the  relevant  legislation  and  ministerial  responsibility.  The  two  most  prevalent 
pieces  of  legislation  governing  health  and  safety  issues  are  as  follows: 

•  Occupational  Health  and  Safety  Act  -  Workplace  safety,  including  control  of  exposure 
to  toxic  substances,  falls  within  the  jurisdiction  of  the  Occupational  Health  and  Safety  Act 
and  its  regulations,  administered  by  the  Ministry  of  Labour.  The  Regulations  for 
Industrial  Establishments,  applicable  to  the  household  hazardous  waste  facility,  detail 
minimum  safety  standards  for  the  operation  of  the  facility  and  include  provisions  for 
employee  protection,  accident  prevention  and  reporting,  emergency  response,  control  of 
exposure  to  toxic  substances  and  training.  Maximum  acceptable  levels  of  exposure  to 
a  wide  variety  of  toxic  substances  are  also  specified  in  the  Regulations  respective  to 
Control  of  Exposure  to  Biological  or  Chemical  Agents  (O.Reg. 654/86)  also  administered 
under  the  Occupational  Health  and  Safety  Act. 

•  Environmental  Protection  Act  -  Chemical  spills  are  subject  to  Part  DC  of  the 
Environmental  Protection  Act,  administered  by  the  Ministry  of  Environment.  Specific 
sections  of  this  part  of  the  Act  require  notification  to  the  MOE  of  any  chemical  spill 
which  enters  or  is  likely  to  enter  the  natural  environment.  In  addition,  the  person  in 
control  of  the  spill  is  to  take  all  necessary  steps  to  control,  contain  and  cleanup  the  spill. 
The  affected  area  must  also  be  restored  to  its  original  condition  prior  to  the  spill. 
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Other  legislation  and  regulations  affecting  the  operational  and  safety  requirements  of  the  facility 
include: 

•  Building  Code  -  defines  specific  requirements  for  building  construction  and 
installation  of  fire  control  measures  and  other  safety-related  structures  and 
facilities. 

•  Fire  Code  -  specifies  minimum  requirements  for  provision  and  placement  of  fire 
control  equipment  and  storage  of  flammable  goods. 

•  Gasoline  Handling  Act  -  regulations  governing  the  installation  and  maintenance 
of  below  and  above-ground  tanks  containing  fuel  and  fuel-related  products. 

•  Pesticides  Act  -  specifies  procedures  for  storage  and  disposal  of  pesticides  and 
containers  originally  containing  pesticides. 
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4.3  Operational  Safety  Procedures 

The  development  of  safety  standards  and  procedures  and  provision  of  specialized  protective  and 
emergency  equipment  should  take  into  account  the  nature  of  the  materials  being  handled, 
methods  of  handling  and  storage,  degree  of  hazard  associated  with  each  material  and  volumes 
accumulated.  Site  specific  safety  procedures,  emergency  procedures,  emergency  equipment  and 
safety  and  emergency  equipment  usage  should  be  discussed  with  and  approved  by  local  Fire 
Department  and  Ministry  of  Labour  personnel. 

4.3.1  Personal  Protective  Equipment  (PPE) 

The  use  of  PPE  is  an  essential  part  of  a  safety  program  in  a  facility  where  hazardous  substances 
are  routinely  handled.  The  requirements  for  use  of  the  PPE  and  degree  of  protection  will 
depend  on  the  type  of  materials  being  handled,  method  of  handling  and  engineering  controls  in 
place.  The  Occupational  Health  and  Safety  Act  specifies  the  requirement  to  reduce  exposure 
through  the  use  of  engineering  controls,  however,  in  situations  where  this  is  not  practical  or 
possible,  the  appropriate  protective  devices  and  equipment  must  be  employed. 

Proper  care  and  maintenance  of  the  PPE  will  ensure  that  the  equipment  is  hygienically  safe  and 
provides  the  maximum  level  of  protection,  as  designed.   Provisions  must  be  made  for: 

•  regular  training  in  the  use  and  maintenance  of  PPE; 

•  storage  of  PPE  in  dry,  dust-free  cabinets; 
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•  individual  issue  of  respirators,  gloves,  hardhats,  safety  goggles,  face  shields, 
chemical  resistant  safety  suits  and  boots; 

•  cleaning  of  respirators  on  a  regular  basis; 

•  inspection  of  respirators  on  a  daily  basis; 

•  individual  fit-testing  of  respirators;  and 

•  immediate  replacement  of  torn,  ripped  or  punctured  gloves,  boots  and  coveralls. 

Respirators  should  be  NIOSH  approved  and  must  utilize  purifying  cartridges  certified  for  use 
in  the  presence  of  the  specific  type(s)  of  dusts,  gas  or  vapour  being  liberated. 

4.3.2  Emergency  Equipment 

Sufficient  emergency  response  equipment  should  be  installed  in  the  facility  to  provide  initial 
response  to  an  emergency  and  protect  the  employees  and  other  personnel  in  the  immediate 
vicinity.  This  equipment  should  provide  sufficient  resources  to  control  and  eliminate  small-scale 
emergencies  and  provide  protection  to  the  employees  during  an  evacuation  forced  by  large-scale 
emergency  situations. 
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The  minimum  recommended  inventory  of  equipment  includes: 

•  first  aid  kit  that  satisfies  Workers'  Compensation  Board  requirements; 

•  stretcher; 

•  fire  blanket; 

•  fire  extinguishers  -  minimum  of  two  10  lb  ABC  type  units; 

•  deluge  shower  -  in  vicinity  of  liquid  dispensing  stations; 

•  eye  wash  station  -  in  vicinity  of  liquid  dispensing  stations  and  other  areas  where 
corrosive  liquids  and  organic  solvents  are  handled; 

•  self-contained  breathing  apparatus  (SCBA)  to  be  used  only  by  qualified  staff  who 
have  been  specially  trained  in  its  use  and  have  maintained  their  qualification. 

•  chemical  bum  kit. 

Equipment  and  supphes  to  contain  and  absorb  liquid  spills  should  include: 

•  Sorball,  vermiculite,  or  other  similar  absorbent  material  -  minimum  4  bags; 

•  Oil  spill  pads  or  oil  absorbent  for  furnace,  motor  or  other  oil  spills; 
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•  Soda  ash  or  lime  for  acid  spills  -  minimum  2  bags; 

•  Boric  acid  crystals  for  caustic  spill; 

•  205  L  open-topped  drums  with  lid  and  locking  ring  to  contain  the  absorbent; 

•  Square  blade  shovel  and  broom; 

•  Wet  sand  for  emergency  drying;  and 

•  Overpack  drums  along  with  absorbent  (e.g.  sorball). 

The  emergency  equipment  and  spill  containment  materials  should  be  stored  in  clearly  marked 
cabinets  and  in  a  readily  accessible  area  of  the  facility  least  likely  to  be  affected  by  an 
emergency  situation.  All  other  emergency  devices  should  be  clearly  identified  by  the  appropriate 
signs.  Deluge  showers  and  eyewash  stations  must  be  readily  accessible.  One  of  each  unit 
should  be  located  in  each  area  that  is  physically  separated  by  barriers  or  walls. 

4.3.3  Hygiene  Facilities 

The  provision  of  adequate  facilities  for  personal  hygiene  is  a  requirement  for  any  facility  where 
staff  are  employed  on  a  regular  basis.  In  a  facility  such  as  the  HHW  collection  facility,  there 
is  a  requirement  to  provide  additional  hygiene  facilities  to  supplement  the  standard  toilets,  wash 
basins  and  drinking  water  requirements.  The  Occupational  Health  and  Safety  Act  requires  that, 
where  there  is  the  potential  for  skin  contamination  or  presence  of  substances  which  are  poisonous 
by  ingestion,  provision  must  be  made  for  showering  and  separation  of  work  clothes  from  street 
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clothes.  In  order  to  satisfy  all  of  these  requirements,  the  minimum  inventory  of  facilities  should 
include: 

•  one  toilet  facility  offering  reasonable  privacy; 

•  one  wash  basin  with  hot  and  cold  water; 

•  a  male  and  female  shower  room; 

•  one  set  of  two  lockers  for  street  and  work  clothes  for  each  employee; 

•  hygiene  supplies  such  as  soap  and  paper  towels  or  other  drying  media;  and 

•  one  drinking  water  supply  (fountain  or  tap). 

All  rooms  providing  these  facilities  should  be  vented  outdoors  and  be  provided  with  a  minimum 
of  ten  air  changes  per  hour. 

4.3.4  Operating  Procedures 

Daily  operating  procedures  should  be  defined  such  that  the  receipt,  identification  and  transfer 
to  storage  of  hazardous  liquid  wastes  is  performed  in  a  safe  and  efficient  manner.  These 
procedures  should  be  clearly  and  concisely  documented  and  integrated  into  the  facility  operations 
manual  for  ready  reference  by  all  staff.  These  operation  procedures  are  further  discussed  in 
Section  5.0  -  Waste  Management  Guidelines. 
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Specific  procedures  to  be  addressed  should  include: 

receipt  and  documentation  of  wastes; 

guidelines  for  establishing  acceptance  of  specific  wastes; 

analytical  requirements  and  methods; 

segregation  of  wastes; 

methods  of  storage  and  containment;  and 

maintaining  inventory  records. 

4.3.5  Emergency  Procedures 

Development  and  implementation  of  emergency  response  procedures  for  all  potential 
emergencies  should  be  considered  an  essential  part  of  the  operation  of  a  hazardous  waste 
collection  facUity.  Procedures  should  be  drawn  up  and  posted  in  key  locations  in  the  building 
for: 

•  fire; 

•  personal  injury; 

•  release  of  toxic  vapours  and  gases; 
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•  chemical  spills  (liquid  and  solid);  and 

•  explosion. 

Development  of  the  specific  procedures  should  include  an  assessment  of  the  potential  for  an 
occurrence,  areas  most  likely  to  be  affected  and,  based  on  types  and  volumes  of  materials 
present,  the  severity  of  potential  emergencies.  Local  agencies  such  as  the  fire  and  police 
departments  and  provincial  authorities  including  the  MOE  and  Ministry  of  Labour  should  be 
consulted  during  the  formulation  of  the  procedures  to  ensure  that  the  specified  responses  can  be 
integrated  into  official  emergency  plans  already  in  effect  in  the  municipality. 

Each  of  the  procedures  should  include  information  regarding: 

initial  response  to  the  emergency; 

methods  of  control,  if  practical; 

protective  equipment  and  emergency  supplies; 

containment  and  cleanup  procedures  for  chemical  spills; 

list  of  personnel  and  agencies,  including  phone  numbers,  to  be  notified;  and 

reporting  requirements  following  cessation  of  the  emergency. 
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4.3.6  Emergency  Documentation 

To  reduce  confusion  during  an  emergency,  the  staff  must  be  well  acquainted  with  the  emergency 
procedures  and  contingracy  plans  for  the  household  hazardous  waste  facility.  Documentation 
must  be  posted  in  appropriate  places,  such  as  beside  every  telephone,  and  next  to  emergency 
exits.  In  the  case  of  an  emergency  the  following  documentation  must  be  available: 

•  a  list  of  names,  addresses  and  phone  numbers  of  the  emergency  response 
contacts: 

-  fire  department, 

-  police  department, 

-  ambulance  service, 

-  hospital, 

-  Canutec;  the  federal  Department  of  Transport's  24-hour  emergency 
response  centre  (613)  996-6666, 

-  Canadian  Centre  for  Occupational  Health  and  Safety,  1-800-263-8276, 

-  Ministry  of  the  Environment  Spills  Action  Centre,  (416)  325-3000, 

-  Ministry  of  the  Environment  District  Office, 

-  Ministry  of  Labour, 

-  Municipality, 

-  carrier  and  receiver  (on  contract); 

•  a  list  of  health  and  safety  equipment  available  on-site,  as  well  as  their  location; 
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•  specific  contingency  plans  and  procedures  relating  to  the  following  emergency 
situations: 

-injury, 

-  leaks  and  spills, 

-  explosion, 

-  fire; 

•  site  layout  plans; 

•  topographic  map  of  surrounding  area  at  a  scale  of  1:25000  or  larger  with 
identification  of  different  land  uses  and  water  courses; 

•  Certificate  of  Approval  documentation; 

•  Generator  Registration  Number  and  related  documentation; 

•  Waste  Manifest  documentation. 

In  addition,  arrangements  must  be  made  with  local  authorities  so  that  in  the  case  of  an 
emergency  the  authorities  are  familiar  with  the  following  operational  characteristics  of  the 
facility: 

-  site  layout; 

-  properties  of  the  wastes; 

-  number  of  employees  and  their  responsibilities; 

-  road  entrances  and  emergency  exits;  and 

-  site  fire  plan. 
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4.3.7  Emergency  and  Operations  Training 

The  implementation  of  work  plans,  safety  procedures  and  response  to  emergency  situations  can 
be  effectively  accomplished  only  if  site  personnel  have  been  sufficiently  trained  in  all  aspects 
of  the  operation.  Personnel  actively  involved  in  the  operation  of  the  facility  must,  in  addition 
to  displaying  a  thorough  knowledge  of  the  daily  operating  procedures  of  the  site,  be  conversant 
with  all  safety  requirements,  environmental  control  and  emergency  response  procedures. 
Specific  areas  of  training  should  include: 

•  first-aid,  including  CPR; 

•  use  of  PPE,  including  respirators; 

•  use  and  maintenance  of  SCBA  by  trained  staff; 

•  use  of  fire  control  equipment  procedures; 
Transportation  of  Dangerous  Goods;  and 

•  Workplace  Hazardous  Materials  Information  System  (WHMIS). 

Although  the  facility  is  exempt  from  the  regulatory  requirements  for  WHMIS  training,  it  is 
recommended  that  site  personnel  receive  generic  and  site-specific  training  in  order  to  thoroughly 
understand  the  chemical  hazards  associated  with  the  operation. 
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5.0  WASTE  MANAGEMENT  GUIDELINES 

5.1  Overview 

In  any  situation  involving  the  generation  or  collection  of  hazardous  substances,  it  is  incumbent 
upon  the  owner  or  operator  of  the  facility  to  operate  the  facility  in  an  environmentally 
responsible  manner.  In  addition  to  demonstrating  compliance  with  applicable  provincial  and 
federal  regulations,  adherence  to  accepted  waste  management  practices  assures  public  confidence 
and  provides  for  protection  of  the  environment  and  the  public  at  large. 

Additional  benefits  of  following  sound  waste  management  practices  include  a  safer,  cleaner  work 
environment,  and  the  perception  by  the  public  using  the  facility  that  the  wastes  being  brought 
to  the  site  will  be  handled  in  an  environmentally  safe  manner.  In  view  of  increased  public 
awareness  and  participation  in  environmental  issues  it  is  important  that  the  public  have  this 
assurance. 

5.2  Relevant  Legislation 

The  regulatory  responsibility  for  waste  management  in  Ontario  rests  with  the  Ministry  of  the 
Environment.  In  order  to  establish  the  foundation  for  environmental  protection,  the 
Environmental  Protection  Act  assigns  responsibility  to  the  general  population  to: 

•  restrict  the  discharge  of  contaminants  to  the  environment  to  maximum  levels  as 
prescribed  in  the  Act; 

•  report  all  contaminant  discharges  to  the  MOE;  and 


5  -2 


•  undertake  all  reasonable  measures  to  contain  and  control  a  discharge  and  initiate 
cleanup  to  return  the  environment  to  its  original  state  prior  to  the  discharge. 

It  should  be  noted  that  the  environment,  as  it  is  referred  to  in  this  document,  includes 
groundwater,  surface  waterbodies,  soil  and  the  atmosphere. 

Numerous  regulations  have  been  enacted  under  the  authority  of  the  Environmental  Protection 
Act  to  address  specific  areas  of  contaminant  or  waste  control.  Regulations  impacting  on  the 
operation  of  a  hazardous  household  waste  collection  facility  include: 

•  O.Reg.  347  -  Waste  Management  (General) 

establishes  procedures  for  the  identification,  documentation,  shipment  and 
disposal  of  liquid  industrial  and  hazardous  wastes; 

•  O.Reg.  308  -  Air  Pollution 

specifies  maximum  levels  of  contaminant  discharge  to  the  atmosphere; 

•  O.Reg.  11/82  -  Waste  Management  -  PCBs 

defmes  methods  for  handling  and  storage  of  PCB-contaminated  equipment; 
and 

•  Environmental  Protection  Act  -  Part  IX 

identifies  procedures  for  the  handling,  reporting  and  cleanup  of  spills 
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Other  related  legislation  and  corresponding  regulations  or  codes  affecting  the  operation  of  the 
site  include: 

•  Transportation  of  Dangerous  Goods  Act 

specifies  procedures  for  transportation  of  dangerous  goods  including 
wastes.  Identifies  common  waste  classification  criteria  to  permit  safe 
handling  and  transportation  of  hazardous  waste; 

•  Gasoline  Handling  Act  and  Code 

addresses  the  installation,  use  and  maintenance  of  underground  and  above 
ground  storage  tanks  containing  fuel  and  fuel-related  products;  and 

•  Municipal/Regional  Sewer-Use  ByLaws 

establish  local  or  regional  sewer  bylaws  controlling  discharges  of 
contaminants  to  sanitary  and  storm  sewers. 

5.3  General  Waste  Management  Procedures 

Waste  management  procedures  should  be  established  such  that  all  classes  of  waste  accepted  by 
the  facility  are  handled  in  a  safe  manner  and  in  compliance  with  the  Environmental  Protection 
Act  and  its  regulations  and  other  applicable  legislation,  codes  and  bylaws.  The  protection  of  the 
site  workers  and  public  using  the  facility  should  be  given  high  priority  in  the  formulation  of  the 
waste  management  procedures. 
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5.3.1  Waste  Handling 

The  operation  of  a  household  hazardous  waste  collection  facility  necessitates  the  repeated 
handling  of  small  quantities  of  a  variety  of  waste  classes  such  as  acids,  caustics,  solvents,  paints, 
pesticides,  etc.  In  recognition  of  the  varied  types  of  wastes  likely  to  be  deposited  at  the  facility, 
it  is  important  to  develop  concise  methods  of  handling  and  movement  into  temporary  storage  for 
each  type  of  waste.   Issues  to  be  addressed  should  include: 

•  procedures  for  accq)tance  and  documentation  of  the  materials; 

•  methods  of  identification,  characterization  and  laboratory  testing,  as  required; 

•  safe-handling  procedures; 

•  emergency  response  in  the  event  of  spills,  accidents,  etc; 

•  procedures  for  placing  wastes  into  storage,  ie.  shelf  storage,  requirements  for  lab 
packs,  bulking;  and 

•  special  precautions  for  bulking  of  specific  wastes  such  as  corrosive  and  flammable 
liquids. 

5.3.2  Standard  Receiving  Procedures 
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Procedures  for  the  acceptance  and  documentation  of  the  materials  must  be  established  to 
maintain  consistency  and  acciuacy  in  the  handling  and  storage  of  the  incoming  waste  materials. 
Directions  for  the  receiving  and  documentation  of  the  wastes  should  be  well  established: 

•  waste  generators  should  drive  up  to  the  designated  drop-off  area  and  turn  off  the 
ignition  of  the  vehicle. 

•  employees  receiving  the  waste  must  wear  personal  protective  safety  equipment 
and  while  imloading  the  vehicle  must  visually  inspect  the  load  for  unlabelled 
containers.  Unlabelled  containers  must  be  kept  separate  from  the  rest  of  the  load 
and  contingency  procedures,  outlined  in  Section  3.3.3  -  Contingency  Plans,  must 
be  followed. 

•  during  the  unloading,  the  following  information  should  be  obtained  from  the 
goierator  and  entered  onto  a  "Material  Registration  Form": 

-  name; 

-  address; 

-  municipality; 

-  phone  number; 

-  vehicle  licence  plate  number;  and 

-  waste  types  and  estimated  quantities. 

•  after  the  load  has  been  removed  and  visually  inspected  and  the  relevant  forms 
completed,  the  client  may  leave. 
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5.3.3  Waste  Containment 

The  prevention  of  spills  or  leakage  to  the  environment  is  of  utmost  importance.  Materials  must 
not  only  be  suitably  contained  in  drums,  tanks,  or  other  appropriate  container  pending  off-site 
disposal,  but  all  materials  must  be  effectively  contained  in  the  event  of  a  spill  or  container  leak. 
Factors  to  be  considered  in  determining  container  requirements  include: 

•  type  of  material  to  be  stored  -  corrosive,  flammable,  etc.; 

•  volume  of  waste  likely  to  be  collected;  and 

•  method  of  bulking,  ie.  pumping,  pouring. 

Determination  of  the  above  information  will  assist  in  the  selection  of  the  appropriate  container 
and  establishing  whether  the  materials  should  be  stored  in  above  ground  or  below  ground  tanks, 
steel  drums  or  simply  placed  on  suitable  shelves  in  the  original  containers. 

The  integrity  of  all  storage  containers  must  be  maintained  to  prevent  leakage.  Inspection  of  the 
vessels  or  drums  should  be  conducted  on  a  regular  basis  and  repairs  undertaken  as  required. 
Should  a  spill  or  storage  container  rupture  occur,  effective  spill  containment  devices  must  be  in 
place  in  order  to  contain  liquids  to  localized  areas  and  allow  for  speedy  and  effective  cleanup. 
This  will  necessitate  the  installation  of  liquid-tight  berms  around  all  areas  used  to  store  drummed 
materials,  above  ground  storage  tanks  and  pumping  stations. 
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5.3.4  Storage  Security 

Security  of  the  storage  area  is  an  important  aspect  of  the  site  operation.  The  facility  operator 
must  be  able  to  minimize  the  threat  of  vandalism  and  prevent  unauthorized  entry  during  off- 
hours.   Provision  should  be  made  at  the  site  for: 


outdoor  perimeter  lighting; 

fenced  enclosure  with  locked  gates  for  materials  stored  outdoors; 

security  locks  on  all  outdoor  storage  sheds; 

building  locks  tied  into  an  alarm  system;  and 

bars  or  similar  restrictive  devices  on  windows. 


5.3.5  Waste  Disposal 

Disposal  of  accumulated  wastes  should  be  undertaken  in  a  manner  that  satisfies  all  of  the 
requirements  of  the  Environmental  Protection  Act,  O.Reg.  347  and  the  Transportation  of 
Dangerous  Goods  Act.    The  following  must  be  addressed  in  order  to  ensure  compliance: 

•  reporting  to  the  Regional  Director  if  storage  exceeds  3  months,  unless  the  facility 
has  approval  under  Part  V  of  the  Environmental  Protection  Act; 

•  registration  of  all  waste  classes; 

•  use  of  licensed  waste  haulers; 

•  use  of  waste  manifests; 
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•  shipment  of  wastes  to  appropriately  licensed  receivers;  and 

•  adherence  to  Transportation  of  Dangerous  Goods  Act  with  respect  to  labelling, 
placarding  and  appropriate  documentation. 

Transfer  of  the  waste  from  storage  areas  to  the  truck  or  bulk  carrier  should  be  performed  in  a 
manner  that  provides  for  the  protection  of  the  workers  and  minimizes  the  risk  of  spillage. 
Provision  should  be  made  for: 

•  the  appropriate  protective  equipment  and  de\ices  for  workers  performing  the 
transfer; 

•  availability  of  spill  control  and  cleanup  materials  and  equipment; 

•  use  of  trained  personnel;  and 

•  use  of  properly  maintained  transfer  and  pumping  equipment. 

Special  consideration  should  also  be  given  to  the  disposal  of  flammable  liquids  and  include 
provision  for: 

•  use  of  non-sparking  tools  for  opening  and  closing  drums; 

•  use  of  specially  grounded  pumping  equipment  for  bulk  transfers;  and 

•  elimination  of  heat  sources  and  posting  of  "no  smoking"  signs. 
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5.4  Specific  Waste  Management  Procedures 

It  is  important  that  aU  waste  material  should  be  removed  from  incoming  vehicles  by  a  trained 
member  of  the  household  hazardous  waste  faciHty  staff  wearing  appropriate  protective  clothing. 
In  the  past,  some  municipaHties  have  used  volunteer  labour  to  remove  household  hazardous 
waste  from  incoming  cars;  this  should  only  be  done  foUowing  appropriate  training  of  volunteer 
staff  and  only  after  the  facility  operator  has  considered  the  liability  risks  that  may  be  associated 
with  this  action.  Materials  should  first  be  taken  to  the  receiving  area  to  be  logged  and 
characterized  prior  to  being  taken  to  the  appropriate  storage  area. 

Generally,  there  should  be  at  least  six  designated  storage  areas.  The  floor  should  be  coated  with 
an  impermeable  sealant  and  slanted  sUghtly  towards  a  collection  sump  to  contain  any  spills.  The 
six  storage  areas  are  as  follows: 

1)  Acid  Corrosives  Storage  Area 

acids,  lead/acid  batteries 

2)  Base  Corrosives  Storage  Area 

caustic  soda,  hydroxides,  oven  cleaners 

3)  Flammables  Storage  Area 

solvents,  oil-based  paints,  adhesives 

4)  Toxics  Storage  Area 

pesticides,  herbicides,  pharmaceuticals 
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5)  Reactives  Storage  Area 

pool  chemicals,   hydrogen  peroxide,  fertilizer 

6)  Non-Hazardous  Materials  Storage  Area 

latex  paint,  other  non-hazardous  materials. 

Recyclables  may  be  kept  in  the  appropriate  storage  area  but  segregated  from  non-recyclable 
waste  material.    Signage  should  be  used  to  designate  the  recyclable  materials. 

The  waste  handling,  storage  and  disposal  of  specific  waste  streams  is  tabulated  in  Table  5-1  and 
summarized  below. 
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5.4.1  Adds/Bases 

Acids  and  bases  will  be  stored  in  their  designated  storage  areas.  It  is  important  to  keep  acids 
separated  from  bases  and  to  ensure  they  are  not  mixed  with  halogenated  or  flammable  solvents 
or  the  metals  aluminum  (Al),  tin  (Sn),  zinc  (Zn)  and  magnesium  (Mg).  Gloves  and  eye 
protection  should  be  worn  at  all  times  when  handling  corrosive  material.  All  containers  should 
be  inspected  for  leaks  and  corrosion  and  be  properly  labelled  and  logged. 

5.4.2  Solvents 

Solvents  are,  in  general,  flammable  and  thus  must  be  kept  away  from  all  ignition  sources 
including  sparks,  open  flames  and  excessive  heat. 

In  order  for  recycling  solvents  to  be  effective,  a  sufficient  volume  of  reasonably  clean  solvent 
must  be  accumulated  and  the  number  of  different  solvent  types  accumulated  in  one  receptacle 
should  be  limited,  according  to  the  requirements  of  a  solvent  recycler  (see  Appendix  B). 
Chlorinated  solvents  should  always  be  collected  in  a  separate  receptacle  from  non-chlorinated 
solvents.  Those  solvents  suitable  for  recycling  can  be  kept  in  a  designated  recycling  area  within 
the  confines  of  the  "Flammable  Storage  Area". 

5.4.3  Paints 

Paints  are  usually  the  highest  volume  waste  to  be  collected  at  the  HHW  facility.  Household 
paints  are  usually  either  solvent-based  (also  known  as  alkyd  or  oil-based)  and  combustible  or  are 
water-based  latex  paints,  which  are  water  soluble  and  non-hazardous.  Oil-based  paint  should 
be  kept  in  the  designated  "Flammable  Storage  Area"  while  latex  paint  can  be  collected  and 
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stored  in  the  "Non-hazardous  Storage  Area".  Procedures  for  reuse  and  recycling  of  paints  are 
detailed  in  Section  5.5.3.1. 

Certain  oil -based  specialty  paints  manufactured  prior  to  1972  contained  significant  concentrations 
of  PCBs.  Generally,  these  paints  were  specially  formulated  to  resist  breakdown  in  harsh 
commercial/industrial  environments.  Householders  could  unknowingly  be  storing  some  of  this 
PCB-contaminated  paint  and  be  planning  to  dispose  of  it  via  a  municipal  HHW  collection. 

It  is  recommended  that  latex  and  oU-based  or  alkyd  paints  be  segregated  during  bulking 
operations  associated  with  HHW  collections  and,  to  minimize  potential  problems  in  the  bulked 
paint,  particularly  if  it  is  intended  for  reuse/recycling,  the  following  precautions  are  suggested: 

1.  Bulk  only  clearly  identified  alkyd  or  latex  paints. 

2.  Never  bulk  industrial  paints  or  coatings  or  specialty  paints  together  with  alkyd  or  latex 
paints. 

3.  Never  bulk  any  obviously  old  paint,  ie,  more  than  15  years  old,  until  it  has  been  tested 
and  found  to  be  acceptable.  The  charge  for  PCB  testing  by  a  waste  management 
contractor  typically  ranges  from  approximately  $35  to  $60  per  bulked  drum. 

4.  Never  bulk  paint  where  the  container  contents  appear  suspect  (e.g.  oily  or  clotted  in 
appearance)  or  do  not  match  the  paint  description  on  the  label. 

The  Ministry  of  the  Environment  feels  that  these  occurrences  are  of  sufficient  importance  that 
attention  should  be  drawn  to  it.  However,  it  should  also  be  borne  in  mind  that  it  is  over  fifteen 
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years  since  these  specialty  PCB-containing  paints  were  manufactured  and  it  is  not  anticipated  that 
every  batch  of  bulked  oil-based  paint  will  inevitably  test  positive  for  PCBs. 

5.4.4  OU 

Used  motor  oil  received  at  the  facility  may  be  bulked  and  stored  outside,  under  the  direction  of 
gasoline  handling  and  containment  codes  and  procedures.  There  are  several  commercial 
facilities  now  available  that  will  collect  oil  from  an  on-site  oil  tank  for  recycling.  Prior  to 
sending  oil  for  recycling,  it  must  be  tested  to  ensure  that  it  is  not  contaminated  with  PCBs  or 
other  hazardous  substances. 

5.4.5  Herbicides/Pesticides 

Herbicides  and  pesticides  are  extremely  toxic  and  should  only  be  handled  when  wearing  PPE 
(refer  to  Section  4.3. 1).  These  chemicals  must  be  lab  packed  and  stored  in  the  "Toxics  Storage 
Area"  until  they  can  be  disposed  of  at  a  licensed  facility. 

5.4.6  Agricultural  Waste  -  Pesticides 

Presently,  farmers  have  relatively  few  options  available  to  them  for  proper  off-site  disposal  of 
unwanted  or  unscheduled  pesticides.  The  household  hazardous  waste  facility  offers  a  convenient 
and  reliable  waste  management  alternative  for  those  farmers  wanting  to  dispose  of  their  pesticide 
waste  in  an  environmentally  sound  manner.  The  following  legislative  requirements  must  be 
taken  into  consideration  when  designing  a  program  to  incorporate  these  wastes: 

•         consideration  of  the  requirements  of  the  Pesticides  Act  and  Regulation  309. 
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•  farmers  are  not  required  to  register  their  waste  with  the  Ministry  of  the 
Environment. 

•  farmers  will  be  in  violation  of  the  Pesticides  Act  if  they  attempt  to  transport  any 
imscheduled  pesticide  from  the  farm  to  the  household  hazardous  waste  facility. 

•  storage  of  agricultural  pesticide  containers  at  the  household  hazardous  waste 
facility  must  be  in  compliance  with  the  Pesticides  Act. 

•  establishign  an  exchange  program  for  pesticides  will  be  in  violation  of  the 
Pesticides  Act. 

•  where  the  collection  of  agricultural  pesticides  is  envisaged,  application  for  a 
Certificate  of  Approval  must  specify  the  inclusion  of  pesticides  originating  from 
farms;  request  for  approval  may  be  worded  as  commercial/restricted  pesticides 
under  Schedules  1,  2  and  5  of  the  Pesticides  Act. 

5.4.7  Batteries 

Lead/acid  batteries  can  be  stored  inside  the  "Acid  Corrosives  Storage  Area"  of  the  facility  or 
outside  in  a  separately  assigned  storage  area.  Advantages  and  disadvantages  apply  to  both 
storage  methods.  Outside  storage  saves  valuable  indoor  storage  space  but  increases  the  risk  of 
a  rupture  if  temperatures  fall  below  the  freezing  point.  Inside  storage  eliminates  the  low 
temperature  problem  but  any  leakage  of  acid  from  the  battery  may  produce  toxic  fumes  which 
could  become  trapped  inside  the  storage  area  if  adequate  ventilation  is  not  provided.    The 
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location  of  the  facility,  in  Northern  or  Southern  Ontario,  may  help  dictate  the  most  appropriate 
storage  procedure. 

5.4.8  Propane  Cylinders 

The  primary  concern  when  handling  and  storing  propane  cylinders  is  that  they  are  under  pressure 
and  have  a  low  flash  point.  Since  propane  is  highly  combustible,  the  cylinders  must  be  protected 
from  being  knocked  over  causing  the  valve  to  break  open.  Recommended  storage  of  propane 
cylinders  is  outside  in  a  secure  area  which  permits  the  cylinders  to  be  placed  in  racks  or  strapped 
securely  together. 

5.4.9  Aerosols 

Although  aerosols  are  under  pressure  and  may  explode  if  punctured  or  heated,  storage 
procedures  must  comply  with  the  most  dangerous  property  of  the  contents.  For  instance, 
aerosols  containing  pesticides  or  insecticides  should  be  stored  in  the  "Toxics  Storage  Area", 
whereas  aerosols  containing  air  fresheners  and  deodorants  may  be  stored  in  the  "Flammable 
Storage  Area" .  Proper  precautions  must  be  taken  to  ensure  the  most  suitable  storage  of  the 
aerosols  according  to  the  hazardous  properties  of  the  contents. 
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5.5  Waste  Reduction.  Reuse  and  Recycle 

The  application  of  waste  reduction,  reuse  and  recycle  (3R's)  should  always  be  considered  an 
effective  method  of  reducing  the  amount  of  waste  ultimately  being  disposed  in  landfills  or 
hazardous  waste  disposal  sites. 

5.5.1  Reduction 

Waste  reduction  can  be  effectively  accomplished  if  the  general  public  is  educated  in  this  regard 
and  receives  assistance  from  organizations  such  as  the  collection  facility  in  developing  viable 
methods  of  waste  reduction.   Methods  of  achieving  this  goal  include: 

•  distribution  of  literature  at  the  collection  facility  suggesting  methods  of  reducing 
household  waste; 

•  advertisements  in  local  papers;  and 

•  advice  from  fadlity  staff  on  an  individual  basis. 

Some  waste  haulers  and  disposal  companies  publish  fact  sheets  on  hazardous  waste  reduction 
techniques  for  the  household.  Smaller  municipalities  may  financially  benefit  from  the 
distribution  of  these  and  other  information  sheets  printed  by  the  private  sector  or  government 
agencies.  Section  6  -  Public  Education  and  Publicity  Guidelines  provides  further  promotional 
and  advertising  ideas. 
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5.5.2  Reuse 

Reuse  of  materials  deposited  at  the  facility  will  dq)end  on  the  type  of  material  and  the  available 
market.  Factors  to  be  considered  in  determining  a  product's  suitability  for  reuse  should  include: 


hazards  associated  with  the  waste  material; 
age  of  the  material; 
degree  of  contamination; 
reuse  application;  and 
available  market. 


The  facility  operator  can  establish  an  on-site  waste  exchange  which  offers  direct  distribution  to 
the  public  of  bulked  and  tested  waste  materials.  This  approach  has  proven  successful  for  paints 
and  may  be  extended  to  other  materials  including  woodstains  and  adhesives.  Operators  wishing 
to  pursue  this  activity  should  keep  in  mind  the  following  points: 

•  recyclable  wastes  can  be  bulked  and  tested.  If  acceptable,  the  bulked  material  can 
be  distributed  for  reuse; 

•  further  processing,  including  filtering,  must  be  acknowledged  in  the  Certificate 
of  Approval;  and 

•  wastes  designated  for  recycling  purposes  must  be  kept  separate  from  those  wastes 
requiring  disposal. 

•  potential  liability  problems. 
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Unless  adequate  laboratory  test  procedures  can  be  applied  to  materials  with  reuse  potential,  the 
possibility  exists  to  recirculate  materials  containing  undetected  contaminants.  To  minimize  this 
risk,  some  municipalities  have  begun  to  bulk  materials  in  20  litre  containers  according  to  specific 
properties  of  the  material.  Costs  are  greatly  reduced  on  the  laboratory  analysis  performed  on 
representative  samples  from  the  bulked  mixtures.  The  procedure  for  obtaining  a  representative 
sample  is  outlined  in  the  Ministry  of  the  Environment's  "Industrial  Waste  Sampling  Procedures 
Manual",  which  can  be  obtained  from  local  Ministry  of  the  Environment  district  or  regional 
offices.  Program  operators  have  also  begun  to  employ  portable  PCB  test  kits  appropriate  for 
the  material  being  tested  and  capable  of  detecting  PCB  levels  below  50  ppm  permitting  flexibility 
and  cost  savings  in  PCB  testing.  Another  approach  is  to  redistribute  only  those  containers  that 
have  not  been  opened  and  used. 

5.5.3  Recycle 

Options  for  recycling  will  again  depend  on  the  type  of  material  and  the  availability  of  recycling 
resources.  Hazardous  wastes  arriving  at  the  permanent  facility  may  have  high  reuse/recycling 
opportunities.  One  of  the  obvious  benefits  from  this  activity  is  the  savings  in  the  cost  of 
treatment  and  disposal.  Factors  to  be  considered  in  determining  the  suitability  of  a  material  for 
recycling  are  essentially  the  same  for  determining  reuse. 

In  the  future,  off-site  recycling  companies  will  become  a  more  prevalent  feature  of  the  household 
hazardous  waste  program.  Recycling  opportunities  exist  for  a  variety  of  materials  such  as 
paints,  solvents,  batteries  and  waste  oil.  Appendix  B  provides  a  list  of  hazardous  materials 
recycling  companies  situated  in  Ontario.  This  list  is  provided  for  guidance  purposes  only  and 
does  not  indicate  any  preference  by  the  Ministry  of  the  Environment  or  other  government  agency 
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with  respect  to  any  services  provided  by  these  companies.  Further,  other  companies  may  also 
exist. 

Provisions  required  to  expedite  the  off-site  recycling  process  may  vary  among  recycling 
companies  and  material  type.  In  some  cases,  bulking  of  the  recyclable  material  will  prove  more 
cost  and  handling  effective  while  in  other  cases,  individual  container  storage  (without  lab 
packing)  will  be  sufficient  for  storage  and  shipment.  Appropriate  storage  and  handling 
procedures  can  be  clarified  with  the  recycling  company. 

Under  Regulation  347,  generators  sending  waste  materials  directly  to  the  end  user  for  recycling 
purposes,  as  defined  in  the  Regulation,  are  not  required  to  complete  waste  manifest  forms. 

5.5.3.1  Paints 

Used  paint  products  typically  represent  the  largest  portion  of  hazardous  wastes  received  at  a 
household  hazardous  waste  facility.  Among  those  paints  received,  water-based  latex  paint 
accounts  for  over  half  of  the  total  paint  material  with  oil-based  alkyd  paint  comprising  the 
remaining  paint. 

Until  recently,  recycling  of  paint  was  not  done  on  a  commercial  basis.  Two  problems  have 
arisen  through  paint  recycling  research:  contamination  of  the  paint  with  unknown  hazardous 
substances  such  as  PCBs  (see  Section  5.4.3),  and  paints  mixed  together  have  unpredictable  and 
inconsistent  properties.  However,  program  operators  and  the  Canadian  paint  industry  have 
begun  to  seriously  address  the  recycling  potential  of  paint  in  order  to  reduce  the  handling  and 
disposal  costs  and  promote  more  environmentally  sustainable  activities.   The  large  volumes  of 
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paint  deposited  during  the  collection  program  coupled  with  established  paint  reprocessing 
technology  make  paint  a  candidate  for  a  recycling  program. 

Various  stakeholders  have  begun  to  investigate  and  assess  the  viability  of  an  extensive  recycling 
program  for  Ontario.  The  Canadian  Paint  and  Coatings  Association  in  conjunction  with  Laidlaw 
Environmental  Services  Ltd.  implemented  a  pilot  paint  recycling  program  in  1990.  Preliminary 
demonstration  projects  have  proven  the  effectiveness  of  a  paint  recycling  program  with  80%  of 
the  collected  alkyd  and  latex  paints  capable  of  being  reprocessed. 

Based  on  the  pilot  paint  recycling  program,  the  Canadian  Paint  and  Coatings  Association  are 
optimistic  that  widespread  recycling  of  latex  and  alkyd  paints  can  be  undertaken  in  Ontario.  The 
Association  is  developing  markets  for  recycled  paint,  worker  health  and  safety  instructions  in 
accordance  with  WHMIS  requirements  and  consumer  information  on  the  purchase,  use  and 
management  of  unneeded  paint.  The  Canadian  Tinplate  Recycling  Council  is  developing  the 
recycling  of  metal  paint  cans. 

Until  off-site  paint  recycling  becomes  a  viable  option,  many  municipalities  have  initiated  their 
own  paint  exchange  program.  Paints  must  be  tested  to  eliminate  the  possibility  of 
contamination.  To  reduce  the  costs  incurred  from  individual  laboratory  testing  of  the  paint 
containers,  some  municipalities  combine  paints  into  20  litre  containers  and  then  proceed  with 
appropriate  testing.  In  order  to  reduce  the  mixing  of  incompatible  paints,  paint  bulking  must 
take  three  factors  into  consideration: 

•  type  (latex,  alkyd,  nonreusable); 

•  colour  (brights,  darks);  and 

•  use  (exterior,  interior). 
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5.5.3.2  Solvents 

Solvent  recycling  has  become  an  integral  component  of  waste  management  in  the  commercial 
and  industrial  sectors.  Solvent  recycling  companies  may  service  household  hazardous  waste 
programs  and  should  be  pursued  by  the  program  operator  to  determine  specific  conditions  for 
collecting  and  handling  of  the  solvents. 

In  order  for  solvent  recycling  to  be  effective,  a  sufficient  volume  of  reasonably  clean  solvent 
must  be  accumulated  and  the  number  of  different  solvent  types  accumulated  in  one  receptacle 
should  be  limited.  Chlorinated  solvents  should  always  be  collected  in  a  separate  receptacle  from 
non-chlorinated  solvents. 

5.5.3.3  Used  Motor  OU 

In  Ontario,  'do-it-yourselfer'  (DIY)  oil  changers  represent  an  estimated  25%  of  the  market  for 
motor  oil.  Over  the  past  decade,  numerous  used  motor  oil  recycling  programs  have  been 
initiated  and  managed  by  the  government,  non-profit  and  private  sectors.  These  endeavours, 
however,  fell  short  of  expectations  as  a  result  of  an  underdeveloped  infrastructure  which  was 
unable  to  support  effective  collection  and  handling  of  the  DIY's  used  motor  oil.  On  September 
21,  1992  this  situation  was  remedied  with  the  launching  by  the  Ministry  of  the  Environment  of 
a  joint  industry/government  used  oil  collection  program  targettimg  the  DIY  oil  changer  (see 
Appendix  A:  oil). 
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Household  hazardous  waste  collection  programs  are  usually  serviced  by  private  waste  oil  reclaim 
companies.  These  programs  yield  high  volumes  of  used  motor  oil  and  program  operators 
generally  have  no  problem  arranging  a  contract  with  a  reclaim  company  to  accept  the  program's 
bulked  waste  oil. 

5.5.3.4  Batteries 

Lead  acid  battery  recycling  programs  have  traditionally  been  approached  in  an  ad  hoc  fashion 
with  individual  companies  initiating  separate  collection  and  recovery  activities.  Recently,  some 
companies  have  begun  to  expand  recycling  activity  to  include  the  recycling  of  plastic  battery 
casings  in  addition  to  other  battery  components  that  have  traditionally  been  recycled.  The 
battery  manufacturing  industry  is  currently  studying  the  recycling  of  household  batteries. 

5.5.3.5  Miscellaneous 

Activity  has  been  facilitated  by  some  imiovative  recycling  companies  to  expand  their  recycling 
services  to  include  less  conspicuous  materials,  such  as  antifreeze  and  transmission  fluid. 
Distance  to  reclaimers  and  markets  and  recoverable  volumes  may  factor  into  the  willingness  of 
a  company  to  accept  these  materials.  However,  as  recycling  programs  evolve  and  the  supporting 
infrastructure  is  developed,  greater  opportunity  will  be  available  for  municipalities  operating 
household  hazardous  waste  programs  to  enter  into  contract  agreements  with  recycling  companies 
for  these  and  other  materials. 
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6.0  PUBLIC  EDUCATION  AND  PUBUCITY  GUIDELINES 

Public  education  and  publicity  are  essential  elements  to  improved  household  hazardous  waste 
management.  In  order  to  maximize  the  effectiveness  of  public  education  and  publicity,  however, 
it  is  necessary  to  distinguish  between  them.  Household  hazardous  waste  public  education  focuses 
on  informing  the  public  of  the  issues  associated  with  household  hazardous  substances  and 
measures  that  can  be  taken  to  mitigate  their  negative  impacts.  Specific  household  hazardous 
waste  management  measures,  such  as  collection  initiatives,  all  benefit  from  a  public  education 
program  because  the  public  education  program  will  sensitize  residents  to  the  need  for  sounder 
household  hazardous  waste  management  practices. 

Publicity  initiatives,  on  the  other  hand,  have  as  their  objective  the  dissemination  of  information 
concerning  specific  household  hazardous  waste  management  events,  such  as  a  designated 
collection  day.  Publicity  initiatives  therefore  focus  on  informing  people  of  specific  household 
hazardous  waste  management  events,  and  how  they  may  participate  in  the  events. 

6.1  Advisory  Cnmmitfpp 

Regardless  of  any  other  initiatives  taken,  the  success  of  a  household  hazardous  waste 
management  program  is  dependent  on  the  extent  to  which  it  is  understood  and  accepted  in  the 
community.  A  first  step  in  the  implementation  of  the  program  should  therefore  be  to  create  an 
advisory  committee  representative  of  all  sectors  of  the  community.  The  committee  should 
specifically  rq)resent  local  politicians,  municipal  staff,  local  business,  local  environmental 
groups,  ratepayers  associations  and  local  waste  haulers;  it  may  also  be  appropriate  for  other 
interests  to  be  represented.  The  committee  should  be  given  the  overall  responsibility  of  advising 
on  the  design  and  implementation  of  the  household  hazardous  waste  program,  and  should  accept 
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responsibility  for  disseminating  information  about  the  program  to  the  constituencies  they 
represent. 

6.2  Public  Education 

Effective  household  hazardous  waste  public  education  programs  must  have  several  elements  to 
be  successful: 

•  residents  must  clearly  see  the  relationship  between  their  behaviour  and 
environmental  problems  associated  with  household  hazardous  waste; 

•  residents  must  clearly  understand  the  relationship  between  their  changed 
behaviour  and  improved  environmental  protection  resulting  from  new  household 
hazardous  management  practices; 

•  residents  must  have  a  clear  understanding  of  how  they  can  participate  in  new 
household  hazardous  waste  management  practices;  and 

•  residents  must  take  personal  responsibility  for  the  success  or  failure  of  improved 
household  hazardous  waste  management  programs. 

Public  education  of  household  hazardous  waste  management  issues  can  be  accomplished  through 
a  wide  variety  of  passive  and  pro-active  public  education  initiatives.  Passive  household 
hazardous  waste  public  education  initiatives  make  information  available  to  people  who  want  to 
learn  about  household  hazardous  waste,  but  do  not  pro-actively  seek  to  inform  the  public  on  the 
subject,  for  example,  a  household  hazardous  waste  library  may  be  available  to  the  public  as  a 
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resource  centre.  Pro-active  public  education  initiatives  actively  educate  the  public  about 
household  hazardous  waste  management  initiatives;  for  example,  conducting  a  house  tour  and 
showing  residents  where  these  waste  are  generated.  While  pro-active  public  education  initiatives 
are  likely  to  result  in  more  rapid  change  than  passive  initiatives,  they  are  typically  more 
expensive  than  passive  initiatives  and,  in  order  to  control  costs,  may  be  more  narrowly  focused 
in  terms  of  their  target  audience  than  passive  initiatives.  Consequently,  a  household  hazardous 
waste  public  education  program  may  be  most  effectively  undertaken  with  a  mix  of  passive  and 
pro-active  initiatives. 

Several  initiatives  are  outlined  below  that  have  been  shown  to  be  effective  in  public  education 
of  the  household  hazardous  waste  issues.  Other  initiatives  can  also  be  taken  that  may  be 
appropriate  to  local  circumstances  and  the  priorities  of  a  local  household  hazardous  waste  public 
education  program. 

6.2.1  Information  Service 

In  order  to  gain  access  to  the  most  current  household  hazardous  waste  information,  a  service 
could  be  made  available  to  the  public  for  continued  knowledge  and  education.  Such  service 
could  be  generally  used  for  dissemination  of  printed  materials,  answering  inquiries,  referring  the 
public  to  other  sources  and  similar  functions.  The  establishment  of  an  information  data  bank 
on  household  hazardous  waste  is  an  important  first  step  in  establishing  an  information  service. 
Information  can  be  made  available  to  the  public  on  an  "as  requested"  basis. 
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6.2.2  Group  Presentations 

The  development  of  a  slideshow  and/or  video  program  on  household  hazardous  wastes  for 
presentation  to  civic  groups,  community  organizations,  service  clubs,  senior  groups  and  school 
classes  is  an  excellent  resource.  A  staff  person  can  be  assigned  responsibility  for  presenting  the 
slideshow/video  and  for  ensuring  it  remains  up-to-date. 

6.2.3  Public  Events 

Household  hazardous  waste  education  information  can  be  provided  at  large  public  events  and  in 
public  places  including  fairs,  shopping  malls,  and  collection  events.  Displays  can  focus  on 
factual  information  and  diagrams,  with  the  intention  to: 

a)  educate  the  public  about  common  products  that  can  become  household  hazardous 

wastes; 

b)  act  as  small  workshops  to  educate  the  consumer  about  self  treatment  methods; 

c)  make  the  public  aware  of  alternative  non-hazardous  products  together  with  source 
reduction,  reuse  and  recycling  initiatives. 
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6.2.4  Open  House  Events 

As  part  of  a  local  outreach  program  or  as  a  special  environmental  event,  a  citizen  tour  can  be 
scheduled  in  a  typical  home  in  order  to  demonstrate  where  household  hazardous  waste  is 
generally  found  and  how  it  can  be  appropriately  managed.  This  initiative  offers  opportunities 
for  demonstration  of  alternative  products  with  reduced  environmental  impact,  and  for  discussion 
of  source  reduction,  reuse  and  recycling  initiatives. 

6.2.5  Worker  Training 

Public  education  can  also  include  specialized  training  for  groups  directly  affected  by  household 
hazardous  wastes  including  refuse  collectors,  landfill  equipment  operators  and  other  waste 
management  staff.  In  part,  education  of  these  individuals  can  focus  on  safety  issues  to  ensure 
staff  do  not  injure  themselves  as  a  result  of  handling  household  hazardous  waste. 

In  addition,  refuse  collectors  can  use  stickers  or  tags  to  inform  residents  who  dispose  of 
hazardous  wastes  with  regular  garbage  of  preferred  management  approaches. 

Demonstrations  in  community  centres  could  also  focus  on  the  dangers  to  refuse  collectors  when 
refuse  trucks  compact  containers  of  hazardous  wastes.  Interviews  with  injured  workers  could  be 
included. 
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6.2.6  Local  Business  Involvement 

Distribution  points  can  be  established  for  brochures  that  educate  individuals  on  household 
hazardous  waste  management  issues  through  retail  outlets  which  sell  products  that  may  become 
household  hazardous  waste  when  discarded.  Retailers  and  service  stations  can  collect  household 
hazardous  waste  for  recycling.  Waste  oil  and  auto  batteries  are  examples  of  products  that 
retailers  and/or  service  stations  could  collect  and  recycle,  provided  that  appropriate  recycling 
facilities  are  available.  Manufacturers/distributors  can  provide  point-of-purchase  information 
on  the  appropriate  methods  for  managing  products  that  may  become  household  hazardous  waste 
when  discarded. 

6.2.7  Institutional  Household  Hazardous  Waste  Reduction  Programs 

The  reduction  in  use  of  potentially  hazardous  materials  in  a  public  facility,  school,  government 
office  or  other  public  location  can  be  a  useful,  educational  example  of  hazardous  material  source 
reduction.  For  example,  the  reduced  application  of  pesticides  and  herbicides  in  parks  in  Toronto 
have  helped  demonstrate  the  need  for  homeowners  to  re-evaluate  and  reduce  the  use  of  these 
toxic  substances  on  their  own  lawns. 

6.2.8  School  Curriculum  Materials 

The  inclusion  of  household  hazardous  waste  issues  within  curriculum  activities  is  an  excellent 
method  of  educating  future  generations  of  the  environmental  implications  of  improper  HHW 
management. 
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School  Boards  can  be  approached  regarding  the  inclusion  of  lessons  and  other  activities  relating 
to  household  hazardous  waste  management.  It  is  likely  that  School  Boards  will  need  to  review 
and  approve  any  specific  information  regarding  hazardous  waste  management  before 
incorporating  it  into  curriculum  activities.  In  addition,  the  curriculum  objectives  of  any 
household  hazardous  waste  management  information  package  must  be  designed  to  suit  the 
educational  level  of  the  targeted  school  children.  Consequently,  substantial  consultation  with 
a  School  Board  is  likely  to  be  necessary  in  order  to  appropriately  incorporate  household 
hazardous  waste  management  issues  within  curriculum  activities. 

A  number  of  class  activities  can  be  initiated: 

•  It  may  be  possible  to  arrange  class  presentations  with  local  household  hazardous  waste 
program  coordinators  on  a  "by  invitation"  basis.  In  this  case,  it  may  be  sufficient  to 
notify  the  School  Board  or  individual  teachers  about  the  availability  of  speakers  and 
slideshow  and/or  video  presentations. 


• 


Presentations  can  be  linked  to  specific  courses  (such  as  photography,  autoshop,  art, 
horticulture  and  science  classes)  that  may  involve  the  generation  of  hazardous  materials. 
The  presentations  may  be  followed  with  assignments  that  address 
reduction/reuse/recycling  initiatives  and  a  classroom  tailored  waste  management  program 
design. 

Some  innovative  educational  programs  target  school  children  by  encouraging  them  to  take 
an  active  role  in  properly  identifying  and  disposing  of  toxic  substances  found  in  their 
home.  Classroom  instruction  prepares  the  child  to  identify  hazardous  household  products 
and  determine  the  most  environmentally  safe  alternative  products.    As  a  homework 
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exercise,  children  may  be  required  to  list  the  hazardous  products  in  their  home  and, 
through  consultation  with  their  parents,  prepare  the  waste  products  for  disposal  at  a 
household  hazardous  waste  collection  facility. 

•  In  one  municipality  in  the  Region  of  Durham,  school  children  were  asked  to  complete 
a  household  hazardous  waste  home  inventory.  Their  parents  then  decided  which  items 
were  ready  for  discard  through  a  local  household  hazardous  waste  collection  initiative 
that  required  residents  to  make  a  telephone  request  to  have  their  materials  picked  up  at 
the  home.  Presentations  on  local  household  hazardous  waste  initiatives  were  also  made 
in  schools.  In  total,  2.8  tonnes  of  material  were  then  collected  from  the  residents  in  the 
municipality  (population  4,700)  over  a  two  month  period. 

6.2.9  Enyironmental  Choice  Program 

The  Federal  Environmental  Choice  program  can  also  be  used  to  encourage  reduced  reliance  of 
products  containing  materials  that  are  potentially  damaging  to  the  environment.  The 
Environmental  Choice  program  sets  guidelines  for  products  that  are  environmentally  preferred; 
many  of  these  products  contain  reduced  quantities  of  materials  that  may  be  environmentally 
damaging.  Products  meeting  the  guidelines  of  the  Environmental  Choice  program  may  be 
labelled  with  the  EcoLogo;  the  public  can  be  encouraged  to  purchase  these  products. 

6.2.10  Telephone  "Hot  Line" 

A  telephone  "hot-line"  is  an  excellent  way  to  maintain  on-going  communication  with  the  public 
regarding  household  hazardous  waste  management  initiatives.  The  public  can  be  encouraged  to 
phone  the  "hot-Une"  for  information  on  any  aspects  of  household  hazardous  waste  management. 
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An  answering  machine  can  be  employed  for  after  hours  calls.  The  "hot  line" ,  therefore,  pennits 
public  education  of  household  hazardous  waste  issues  in  response  to  specific  enquiries. 

6.3  Publicity 

A  wide  variety  of  initiatives  can  be  undertaken  to  publicize  household  hazardous  waste  collection 
initiatives.  As  previously  indicated,  publicity  initiatives  should  focus  on  communicating  to  the 
public  the  details  associated  with  a  particular  household  hazardous  waste  collection  or  other 
event.  The  publicizing  of  specific  events,  however,  through  the  media  identified  does  not 
preclude  the  insertion  of  public  education  messages  into  publicity  materials.  In  fact,  a  public 
education  message  reminding  residents  of  why  the  collection  program  is  being  undertaken  is 
necessary  for  publicity  associated  with  a  particular  household  hazardous  waste  initiative  to  be 
most  effective. 

The  publicizing  of  a  household  hazardous  waste  collection  program  should  focus  on 
communicating  where  the  collection  will  take  place,  the  time  the  collection  will  take  place,  how 
residents  may  participate  in  the  collection,  and  any  requirements  of  residents  in  the  preparation 
of  their  waste  materials.  In  order  to  attract  the  attention  of  the  public,  publicity  events  should 
be  visually  attractive  and  should  communicate  essential  information  a  concise  manner. 

6.3.1  Newspaper  and  Magazines 

Available  research  indicates  that  newspaper  advertising  is  often  the  medium  through  which  most 
participants  in  a  household  hazardous  waste  collection  initiative  learn  of  the  initiative.  A  budget 
should  be  developed  to  cover  the  estimated  cost  of  newspaper  or  magazine  advertising  .  An 
estimate  should  be  made  about  how  many  advertisements  a  municipality  can  afford  to  purchase, 
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including  the  size,  the  design  and  the  number  of  days  to  run  them  on.  Public  service 
announcements  that  the  newspaper  or  magazine  will  run  can  contain  promotional  flyers  as  fillers. 
Household  hazardous  waste  collection  initiatives  may  be  considered  newsworthy  items  by  local 
newspapers  and  magazines,  and  may  present  opportunities  for  feature  articles  that  publicize 
collection  events.  Press  releases  should  be  distributed  to  all  local  media  to  raise  interest  in  the 
collection  programs. 

6.3.2  Posters,  Flyers  and  Brochures 

Household  hazardous  waste  collection  initiatives  may  be  effectively  publicized  through  the  use 
of  posters,  flyers  and  brochures.  These  are  typically  low  cost  items  to  produce  and  can  be  both 
widely  distributed  and  targeted  to  specific  household  hazardous  waste  management  generating 
activities. 

Posters:  Posters  are  effective  in  communicating  household  hazardous  waste  collection  initiatives 
in  public  places.  In  particular,  poster  formats  allow  the  use  of  graphic  design  to  convey 
information  pictorially. 

Flyers:  Flyers  can  be  distributed  on  a  mass  basis  to  individuals  to  inform  them  of  a  collection 
program.  Utility  bill  inserts  have  been  extremely  effective  in  communicating  household 
hazardous  waste  management  initiatives  where  they  have  been  used. 

Brochures:  The  format  of  brochures  generally  allows  a  greater  amount  of  information  to  be 
communicated  than  is  permitted  by  the  format  of  posters  and  flyers.  Public  education 
information  can  be  communicated  in  a  brochure  format  together  with  publicity  concerning 
specific  household  hazardous  waste  initiatives. 
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A  wide  variety  of  other  initiatives  can  also  be  undertaken  to  publicize  a  household  hazardous 
waste  event.  T-shirts,  bumper  stickers,  refrigerator  magnets,  pins  and  balloons  have  all  been 
used  to  effectively  publicize  collection  events.  Public  service  announcements  can  be  made  on 
local  T.V.  and  radio  stations.     Banners  can  be  made  and  door  hangers  can  be  distributed. 
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Table  A-1  identifies  the  range  of  household  hazardous  waste  programs  that  have  been  undertaken 
in  the  United  States,  Canada  and  Europe.  Table  A-2  outlines  systems  that  have  been  adopted  in 
Ontario.  As  reference  tools  these  case  studies  outline  different  options  for  collecting  household 
hazardous  waste. 

Collection  Days 

Perhaps  the  most  common  method  used  to  collect  household  hazardous  wastes  is  the  "collection 
days"  option.  On  a  particular  collection  day,  residents  are  asked  to  bring  their  hazardous  wastes 
to  a  temporary  transfer  station  or  depot.  While  events  are  normally  restricted  to  household 
hazardous  wastes,  some  programs  have  chosen  to  include  small  quantity  industrial  hazardous 
waste  generators;  for  example.  Anchorage,  Alaska. 

Collection  days  have  traditionally  been  offered  once  annually  or  several  days  throughout  the 
year,  often  occurring  during  a  weekend.  In  addition,  they  may  be  held  at  one  or  more  sites  in 
the  community  in  order  to  conveniently  service  the  largest  portion  of  a  community's  population. 
Locations  for  collection  days  have  included  shopping  centres,  parking  lots,  high  school  parking 
lots,  government  office  yards,  fire  stations,  solid  waste  transfer  stations,  landfill  sites  and  other 
locations.  Staffing  may  include  waste  disposal  contractors,  regional,  municipal  or  city  staff 
members  and  senior  level  government  staff. 

More  recently,  communities  have  opted  for  a  modified  version  of  the  traditional  collection  day 
event  in  which  a  depot  collection  site  provides  the  infrastructure  necessary  for  storage  of 
household  hazardous  wastes  collected  on  an  infrequent  schedule.    Collection  days  may  still  be 
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held  once  a  month  or  several  times  a  year  but  instead  of  paying  the  high  costs  associated  with 
hiring  a  waste  hauling  company  for  each  individual  collection  event,  wastes  can  be  stored  on  a 
temporary  basis  until  adequate  accumulation  warrants  the  hiring  of  a  waste  haulage  and  disposal 
company. 

Under  normal  circumstances  collection  days  are  established  to  capture  the  full  range  of 
household  hazardous  waste  but,  in  some  instances,  specific  wastes  such  as  pesticides  are 
targeted.  Almost  all  programs  have  been  free  to  the  participating  public,  but  will  specify 
volumes  and/or  types  of  wastes  accepted.  Most  Ontario  collections  have  excluded  extremely 
hazardous  wastes  such  as  radioactive  materials,  explosives  and  PCBs.  Other  wastes  such  as 
pathological  wastes  may  also  be  excluded  from  a  collection  day  program  because  of  the 
specialized  management  procedures  involved. 


Advantages: 


permits  smaller  communities  to  offer  collection  service  to  citizens  without  paying 
ongoing  operation  costs; 

the  Certificate  of  Approval  will  be  easier  to  obtain; 

provides  a  good  way  to  determine  the  need  for  a  permanent  facility  without 
having  to  pay  high  capital  and  operating  costs  initially;  and 

requires  less  lead  time  to  implement  than  a  permanent  site. 
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Disadvantages: 


incur  high  operating  costs  since  wastes  cannot  be  transported  until  large  quantities 
are  obtained; 

not  convenient  for  householders  who  may  be  away  during  the  scheduled  collection 
day; 

advertising  must  be  scheduled  weU  in  advance  to  inform  citizens  of  the  collection 
date; 

citizens  must  have  access  to  a  vehicle  and  plan  in  advance  to  attend  on  that  day; 
and 

does  not  address  the  disposal  of  unwanted  household  products  after  the  event  is 
over. 


Case  Study:  Town  of  Grimsby 

The  Town  of  Grimsby  together  with  three  other  municipalities  (West  Lincoln,  Lincoln  and 

Pelham)  have  offered  bi-annual  collection  day  events  on  a  rotating  basis.     Based  on  this 

alternating  schedule,  each  municipality  initiates  a  collection  day  once  every  two  years.  In 
October  of  1990,  the  Town  of  Grimsby  had  its  turn. 

Cost  information  for  1990: 

Population  served  -  53,000 

Total  number  of  collection  days  -  1 

Number  of  participants  -  596 
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Operating  Costs 

•  tent  and  tarps  (rental)  S  1,500 

•  container  replacement  $1,280 
Total  Operating  Costs  -  $  2,780 

Labour  Costs 

•  hired  waste  handling  company  $4,300 

•  municipal  staff  $4,400 
Total  Labour  Costs  -  $  8,  700 

Disposal  Costs 

•  disposal  costs  $51,280 
Total  Disposal  Costs  -  $51,280 

Case  Study:    North  Simcoe 

In  1989,  North  Simcoe  established  a  permanent  household  hazardous  waste  collection  site,  in 
addition  to  operating  a  program  of  collection  days.  This  facility  consists  of  a  concrete  pad 
encased  by  an  eight  foot  chain-link  fence  with  a  roof  covering  the  premises.  Wastes  are  stored 
in  a  designated  storage  area  with  lead/acid  batteries  and  propane  cylinders  separated  from  each 
other  and  all  other  hazardous  wastes.  A  portable  trailer  provides  shelter  for  most  wastes  with 
the  exception  of  batteries  and  propane  cylinders.  The  basic  design  of  the  collection  site  may 
fulfil  storage  requirements  for  a  infrequently  operated  program,  however,  wUl  not  provide 
adequate  storage  and  safety  conditions  for  a  more  sophisticated  program. 

Trained  fuU  and  part  time  municipal  employees  have  access  to  the  storage  facility.  The  general 
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public  is  not  permitted  to  enter  the  storage  facility.  Hired  on  a  part  time  basis,  a  qualified 
chemical  technician  is  responsible  for  the  receiving,  logging  and  preparation  for  pickup  by  waste 
haulers  of  all  household  hazardous  waste  delivered  to  the  facility.  This  individual  is  on  call  in 
the  event  that  a  highly  hazardous  material  is  brought  to  the  depot  during  non-designated 
operating  times.  Assistants  share  in  the  handling  and  sorting  duties  which  help  to  minimize  the 
payments  commanded  by  the  haulage  companies. 

Cost  Information  for  1989: 

Population  served  -  42,000 

Program  operation  -  third  Saturday  of  every  month 

Total  number  of  collection  days  -  12 


Capital  Costs 


depot  -  concrete  pad  (30 'x  30') 

-  portable  trailer 

-  2  separate  storage  areas 

(for  batteries  and  propane  cylinders) 

-  oil  drum  $15,000 

roof  covering  the  concrete  pad  $  7,000 


•  safety  equipment        -  clothing  for  one  person 

-  fire  extinguishers 

-  vermiculite  $  2,000 

Total  Capital  Costs  -  $24,000 
Labour  Costs 

•  1  chemist  supervisor  (part-time  @  $15/hour)  $  4,000 
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•  1  waste  reduction  coordinator  (@  10%  time)  $  3,000 

•  2  assistants  (part-time  @  $12)  $  1,440 

Total  Labour  Costs   -  $8,440 

Disposal  Costs 

•  disposal  cost  $41,600 

Total  Disposal  Cost -$  41,600 

Combination  Permanent  Site  and  Collection  Days 

The  combination  of  permanent  site  and  collection  days  is  a  system  that  has  been  widely  used  in 
the  United  States.  The  permanent  site/  collection  days  option  serves  the  public  by  providing  a 
regular  household  hazardous  waste  collection  service  where  residents  may  bring  their  household 
hazardous  wastes  at  any  time;  in  addition  a  collection  day  service  is  held  as  a  complement  to  the 
permanent  site.  The  system  is  flexible  in  that  it  allows  the  resident  various  location  options  for 
disposal  and  provides  service  after  or  between  the  collection  day  events.  This  system  not  only 
acts  as  a  means  to  remind  residents  about  the  dangers  of  household  hazardous  wastes  (with  the 
collection  day  component)  it  also  prompts  media  attention  to  publicize  the  ongoing  collection 
centres.  It  is  much  easier  to  get  press  coverage  for  a  timely  event  than  for  an  ongoing  program 
which  has  been  operating  for  some  time.  In  addition  to  publicizing  the  permanent  collection 
centres,  this  option  serves  as  a  constant  reminder  to  aU  citizens  of  the  need  to  carefully  dispose 
of  their  household  hazardous  wastes. 

Advantages: 
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collection  days  may  act  as  "satellite"  collections  to  a  permanent  facility  and  feed 
materials  to  a  permanent  facility  for  bulking  and  storage; 

provides  the  option  of  increasing  the  number  of  collection  days  as  demand 
increases; 

frequently  scheduled  collection  days  permit  more  convenient  scheduling  for  the 
public; 

allows  for  more  effective  use  of  promotional  and  advertising  media; 

able  to  establish  a  routine  collection  day  system; 

provides  a  continuing  opportunity  to  collect  household  hazardous  wastes  and  small 
quantities  of  industrial  hazardous  wastes  if  the  permanent  site  is  open  each  day; 
and 

can  use  full-time  public  works  employees  on  a  part-time  basis. 

Disadvantages 

may  be  expensive  depending  on  the  complexity  of  the  permanent  facility  and  the 
frequency  of  collection  days;  and 

not  accessible  to  all  citizens  who  may  need  a  vehicle  to  deliver  their  wastes. 


Case  Study:    Peel  Region 

The  Region  of  Peel  offers  two  collection  systems:  a  depot  collection  system  and  occasional 
collection  days.  The  household  hazardous  waste  depot,  situated  at  the  Britaimia  landfdl  site,  is 
open  to  the  public  on  weekends  and  two  weekdays.  For  much  of  Peel's  population,  however, 
the  depot  remains  an  inaccessible  and  inconvenient  disposal  option.  To  augment  the  depot,  the 
Region  offers  individual  collection  days  throughout  the  area. 
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Household  hazardous  waste  days  have  been  held  in  the  communities  of  Mississauga,  Brampton 
and  Caledon.  These  collection  days  operate  in  the  traditional  fashion  whereby  a  certified  waste 
management  firm  is  scheduled  to  arrive  at  a  designated  location  and  perform  all  the  handling, 
sorting,  documenting  and  transportation  activities  for  incoming  household  hazardous  wastes.  A 
permanent  depot  is  also  located  in  Mississauga. 

•  City  of  Mississauga  -  In  1989,  the  City  of  Mississauga  offered  four  collection  days  on 
consecutive  Saturdays  in  the  months  of  October  and  November.  The  waste  handling 
company  assumed  control  of  every  aspect  of  the  operations;  volunteers  were  not  used. 
To  reduce  costs,  some  wastes  were  bulked,  such  as  paints,  stains  and  varnishes. 

Population  served  -  450,000 
Total  number  of  collection  days  -  4 
Number  of  participants  -  1059 
Total  cost  -  $131,836 
Average  cost  -  $32,959 
Cost  per  participant  -  $124 

•  Town  of  Caledon  -  Caledon  operated  its  first  collection  day  in  the  Fall  of  1990.  Unlike 
Mississauga,  numerous  volunteers  provided  assistance  in  the  receiving  and  handling 
duties,  leaving  the  sorting,  packing  and  documentation  responsibilities  to  the  waste 
hauler.    All  materials  were  lab-packed. 

Population  served  -  33,000 

Total  number  of  collection  days  -  1 

Number  of  Participants  -  337 

Total  cost  -  $42,845 

Cost  per  participant  -  $127 
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•  The  permanent  depot  located  at  Britannia  Landfill  offers  a  more  extended  collection 

system,  other  than  the  individual  collection  day  approach  provided  by  Mississauga, 
Caledon  and  Brampton.  Originally  offering  only  week-end  service,  in  1989  public 
demand  for  the  household  hazardous  waste  collections  resulted  in  a  grant  from  the 
Ministry  of  the  Environment  to  extend  the  hours  of  operation  at  the  depot  to  include 
Wednesday  and  Thursday  of  each  week.  In  addition,  the  storage  receptacle  has  been 
expanded  to  accommodate  increases  in  the  volume  of  household  hazardous  waste  received 
at  the  facility. 

Population  served  -  660,000 

Total  number  of  collection  days  -  104 

Number  of  participants  -  2847 

Total  Cost  -  $248,000 

Cost  per  participant  -  $87 
Phone-in  Service 
(Door-to-door) 

Many  larger  communities  have  experimented  with  door-to-door  service,  using  it  to  augment  the 
depot  collection  system.  The  phone-in  service  is  a  method  of  assistance  to  a  resident,  where 
household  hazardous  waste  materials  are  collected  at  the  doorstep.  Trained  personnel  come  to 
a  residence  and  materials  are  then  transported  to  a  permitted  waste  management  facility.  Unlike 
the  other  household  hazardous  waste  collection  systems,  the  door-to-door  program  offers 
additional  assistance  to  disadvantaged  residents. 

Advantages: 
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provides  a  service  for  people  unable  to  access  fixed  facilities  and  benefits  the 
elderly,  handicapped  or  people  without  a  car; 

ensures  more  control  over  the  receiving  and  handling  of  wastes,  especially 
unidentified  material; 

can  be  used  by  households  with  very  dangerous  substances  that  should  not  be 
moved  by  a  resident;  and 

provides  a  means  of  disposal  for  hazardous  materials  that  have  been  abandoned. 


Disadvantages: 

the  hours  of  operation  do  not  suit  people  who  work  during  the  day; 

must  arrange  a  scheduled  pick-up  and  be  at  home  when  the  vehicle  arrives; 

most  programs  stipulate  a  minimum  quantity  required  for  pick-up; 

unable  to  ser\'ice  as  many  households  as  the  depot  collection  system; 

requires  more  organization  and  scheduling  to  ensure  efficient  use  of  the  collection 
vehicle;  and 

not  as  cost  effective  as  other  collection  systems; 

Case  Study:  Metropolitan  Toronto's  'Toxics  Taxi'  Service 

Metropolitan  Toronto  runs  a  phone-in  household  hazardous  waste  collection  service  known  as 
the  "Toxics  Taxi",  in  which  household  hazardous  wastes  are  picked  up  on  public  request.  In 
April,  1989,  the  Metro  Works  Department  commenced  a  six  month  trial  program  for  the  pick-up 
of  household  hazardous  waste.  Following  the  success  of  the  trial,  residents  unable  to  transport 
their  household  hazardous  waste  materials  to  permanent  drop-off  depots  are  now  given 
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opportunity  to  participate  in  household  hazardous  waste  collection.  While  the  pick-up  sendee 
is  designed  to  complement  the  presently  existing  depot  system,  it  is  perhaps  the  most  extensive 
of  its  kind,  given  the  sizable  population  involved.  In  conjunction  with  the  Toxics  Taxi,  a 
telephone  "hot  line"  service  has  been  established  to  schedule  pick-ups  as  well  as  answer  aU 
inquiries  pertaining  to  household  hazardous  waste.  Operating  out  of  a  retrofitted  cube  van  a 
truck  driver  and  a  chemical  technician  collects  household  hazardous  wastes  from  8:30  a.m.  to 
4:30  p.m. .  Monday  to  Friday,  following  a  prearranged  schedule.  The  crew  must  have  the  same 
type  of  training  as  staff  operating  permanent  household  hazardous  waste  depots.  Additional 
training  is  provided  for  the  crew  on  the  Transportation  of  Dangerous  Goods  Act  and  Regulations 
as  well  as  the  proper  method  of  packaging  and  documenting  household  hazardous  waste  for  safe 
transport. 

Household  hazardous  waste  materials  must  be  identified  by  residents,  and  not  left  unattended  at 
curbside.  Householders  are  requested  to  be  at  home  for  the  pick-up.  At  each  residence,  waste 
accepted  is  documented,  sorted  into  compatible  groupings  and  packed  in  steel  drums  which  are 
sealed  and  secured  before  moving  between  residences.  In  the  event  that  the  resident  does  not 
comply  with  Metro's  requirements,  the  crew  may  refuse  to  accept  the  household  hazardous 
waste.  At  the  end  of  each  day,  all  drums  containing  household  hazardous  waste  are  off-loaded 
in  accordance  with  conditions  imposed  by  the  Certificate  of  Approval  governing  program.  One 
truck  makes  approximately  10-12  pick-ups  per  day.  Although  the  Metropolitan  Works 
Department  takes  full  responsibility  for  the  program  and  its  facilities,  treatment  and  disposal  is 
contracted  to  Laidlaw. 

As  part  of  Metro's  contribution  to  3Rs  efforts,  during  the  operating  year  of  1989  all  propane 
cylinders  and  lead/acid  automotive  batteries  collected  under  the  program  were  subsequently 
reutilized.    These  wastes  were  either  refurbished  and  reused  or  shipped  to  a  recycler. 
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For  the  future,  Metro  intends  on  recycling  more  household  hazardous  waste  material  in  order 
to  conserve  resources  and  reduce  and  overall  costs  of  the  program.  They  will  seek  out 
companies  that  can  reuse,  recover  or  recycle  materials  collected  through  the  program  and 
prepare  the  wastes  to  meet  their  requirements. 
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Cost  Information  for  1989 

Population  served  -2.1  million 

Program  operation  -  January  1989  -  December  1989 

Number  of  Participants  -  1615 

Total  amount  of  waste  collected  -  40.462  kg 

Cost  per  participant  -  $157 

Capital  Costs 

•  cube  van  (@  $918/month)  $11,016 

•  storage  units  for  the  vehicle  $1,000 

•  equipment       -  drums  $  6,000 

-  safety  equipment  $     900 

-  clothing  S     100 

-  packing  material  $     800 

Total  Capital  Costs  -  $19,816 


Operating  Costs 

•                     vehicle            -  insurance 

$2,000 

-  gas  (@  $60/week) 

$3,120 

Miscellaneous 

500 

Total  Operating  Costs  -  $5,620 
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Labour  Costs 

driver  (fuU-time)  $  33,557 

chemical  assistant  (grade  1)  $  30,379 

clerk  (to  set  schedule)  $  23,908 

foreman  $   9,474 

administration  $  10,7(X) 


Total  Labour  Costs  -  $108,518 

Disposal  Costs 

Total  Disposal  Cost  -  $120,198 

Selective  Collection: 

Certain  types  of  wastes  are  considered  "priority"  wastes  by  household  hazardous  waste  managers 
either  because  of  the  large  volumes  that  are  collected  or  the  degree  of  toxicity.  Some 
communities  have  developed  collection  programs  that  focus  on  specific  household  hazardous 
waste  materials.  These  programs  range  from  not  accepting  motor  oil  at  a  collection  day  in  order 
to  encourage  residents  to  utilize  existing  recycling  centres  within  the  community,  to  holding  a 
collection  for  paint  only  in  order  to  separately  deal  with  a  large  volume  waste,  to  offering  a 
program  for  the  collection  of  pesticides  by  appointment.  These  programs  have  generally  been 
set  up  because  existing  facilities  and  personnel  had  the  resources  and/or  expertise  to  collect  and 
store  only  certain  amounts  or  types  of  household  hazardous  waste. 

Pesticides: 
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In  1989,  a  waste  pesticides  collection  program  was  undertaken  in  Kent  County.  Under  the 
auspices  of  the  Waste  Management  Branch  the  Kent  County  program  ran  on  three  separate  days 
and  included  both  urban  and  rural  residents.  The  total  cost  of  the  program  was  $74,000  with 
$50,000  going  to  the  contractor  who  handled  the  disposal  of  hazardous  materials.  The  remaining 
$24,000  went  to  county  staffing  costs,  advertising  and  other  organizational  expenses. 

The  quantity  of  pesticides  received  was  significantly  higher  than  expected  and  much  of  the 
$50,000  can  be  attributed  to  cost  of  their  disposal.  However,  the  County  had  an  upper  limit  on 
the  contract  so  that  the  potential  cost  for  pesticide  disposal  may  have  been  as  high  as  $65,000. 

Pharmaceuticals: 

Outdated  and  waste  pharmaceuticals  have  been  collected  in  the  Region  of  Ottawa-Carleton. 
Funded  by  the  Ministry  of  Health,  the  Canadian  Seniors  for  Citizen  Responsibility  worked  in 
conjunction  with  the  Regional  Health  Inspectors,  the  Regional  Health  Unit  and  the  Ottawa- 
Carleton  Pharmacies  Association  to  organize  a  collection  program  better  known  as  the  "Medicine 
Cabinet  Cleanup".  Initiated  in  October  1989  this  was  a  10  day  program  involving  140  different 
pharmacies  at  10  central  locations  and  arranged  in  conjunction  with  an  Ottawa-Carleton 
household  hazardous  waste  day. 


OU: 


Environment  Canada  established  a  used  motor  oil  recovery  program  in  the  Golden  Horseshoe 
area  of  Ontario  in  1985.  The  program  was  aimed  at  receiving  used  motor  oil  from  do-it-yourself 
(DIY)  oil  changers.   The  Federal  Government  looked  for  another  organization  to  continue  the 
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program.  The  Pollution  Probe  Foundation  accepted  the  responsibility.  In  1987  Pollution  Probe 
started  the  "Oil  Drop"  program  in  Metropolitan  Toronto  for  one  year. 

A  year  after  the  program  had  commenced  it  was  discontinued  for  various  reasons.  Some  major 
problems  with  the  program  included: 

-  toxic  contaminants  in  the  oil;  and 

-  often  stations  charged  $.20-.30/gallon  depending  upon  location,  quantity  and  quality  of 
oil.  Many  stations  as  a  result  showed  a  decline  in  volume  of  oil  collection  during  the 
program.  Others,  however,  showed  increases  which  were  much  greater  than  could  be 
attiibuted  to  "Oil  Drop". 

The  program  was  then  taken  over  by  the  Recycling  Council  of  Ontario  (RCO)  and  was  shortly 
dropped.   The  program  has  since  been  discontinued. 

While  the  "Oil  Drop"  program  had  attempted  to  address  the  residential  oil  disposal  problem,  its 
demise  was  not  for  its  lack  of  participation.  It  was  recognized,  especially  by  the  oil  industry, 
that  there  was  an  urgent  need  to  address  this  issue  and  that  a  more  successful  residential  oil 
collection  program  would  require  among  other  factors: 

a)  greater  control  over  the  oil  being  deposited; 

b)  a  more  sophisticated  advertising  and  promotional  program;  and 
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c)  greater  availability  to  communities. 

To  actively  promote  the  resale  of  reclaimed  motor  oil,  customers  must  be  assured  of  consistent, 
high  quality  standards  for  the  product.  Collection  programs  offered  through  the  household 
hazardous  waste  programs  provide  a  reliable  front-end  collection  system  for  used  oil  but  have 
little  control  over  the  intermediary  reprocessing  stage.  In  response  to  this  dilemma,  on 
September  21 ,  1992,  Ontario's  Environment  Minister  launched  a  joint  industry/government  used 
oil  collection  program  that  targets  the  do-it  yourself  (DIY)  oil  changers.  This  product 
stewardship  initiative  was  the  result  of  an  agreement  specifying  that  all  sellers  of  lubricant  oil 
shall  accept  used  oil  from  customers.  The  handling  and  reprocessing  stages  will  be  coordinated 
and  monitored  by  CPPI  in  consultation  with  other  public  and  private  sector  agencies.  CPPI 
anticipates  that  when  fully  implemented  the  program  will  achieve  about  70%  recovery  of  the 
DIY  motor  oil  market  share. 
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